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m^m 5 ] ^giDNAt^^^nm<Dm¥^m^ 2 

Ao 

6 ] gS^Jl 1 U 5 eSO^^D N A 
[K«S8] «^^75^Xi/x'Ji/7 • Zl'J (E. CO il9 

I i ) . • (b. s u b t i i i s ) 

• y Utf;^ (B. b r e V i s ) T*^ 

[0 00 1] 

SA) ^I]-HT^]tg^$^tr^£KDNA, -&dtDN 
CO 00 2] 

f^a bfc c D N A*^ 6 n-->^T^» C (htl^fco T# 
^Pg 58-5668 4^tCc DNAC0SiSift;5«P§^^n 

CO 0 0 3) MfiH^n-H-r^se^^-^cosesco 

75 /8EJ»J^ 1 7^ yK(C0#DNA03ifiSd^^>^ 



[0 0 0 4] ?£oT, SJSeO:&STIE3a$n;'i:cDNA 
[0 0 0 5] Sit. »&iF^£5gS$ii:^(CJij@^;a:«« 

mf^t^ct\z^z>xm^mm'i'<o%miSi^^mmmz 
m^^ctism^Sk^ctftm^nx^^^^. 

vts-ta^. cDNA\z^\,^x\m&^^\z^tEr^mm 
mm3mt±<'y>yAtn'ox^<. tgfp±»2S>^s 

[0 0 061 

t\z^^xxmmzmm\z^-r^rcit\z\t. awjee 
m^^i^h^^m^ft^mm^^xh^m±m\z:^^^x 

rcDxo^^^. m^fs^mmm^^m^. mmz&m^ 
nrvi-sctdtssns. *^§gcDgwii, cdna^ 
m^^xmmmm±^^^<Dm&n^mm±<^x$>^WL± 

^z.iz\z$>^o 

[0 0 0 7] 

±^xh^\i hs*cD^as-c^^thjfiifS7;u:/5> 
®75 yKE^j^^^b$-&;a:v>« 
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[0 0 0 8] cDNA^fflV>T±I^S (E. co 

1 i) < ttms (B. s ub t 1 1 i s) mom^mr 

6 6 8 4, it^^ffas 8 - 1 5 0 5 1 7, ^m^e 1-2 

7 5 2 2 9, ^$^336 2-2 1 5 3 9 3f3id\zm7rit^tl 

\t. :^^mz^orw^x'sjmtr3:K>rt. ^rt. ^mm 
6 2-2 9 9 8 s\z\mM(DT^/mmmf)^^mm'^n 

ms.m\mmm6 2-29985 tcffl^^nxv^^sy^ 

[0 0 0 9] :^^m^ib\mm^mzmLitzi nxcft 

gLT, t hJftLm7;l':/^>£n-H'r^DNASx1f 

[0 0 10] ;^i5, :^'j:f:5?i7V^^FO'&*tr«hU 
XX5^;i/te (Nuc. Acid. Res. J^, 6 5 5 
3 (1 9 8 2))^, t^7.^^7^y-( hm (Te t r a 
hedron Letters 2 2. 1 8 5 9 (1 9 8 

1) ) ^cD;5ft^t-rT»cKa$nT^o, v^rtio^^ft 

[0 0 11] ^fc, ia¥> '&riSlCi£M?7i^i^U:t^H^ 
[0 0 12] *lCC:<D^SDNAi&?&^lC©AL. m 

^w^'^^tztbizmmysizfvT.^i^izm^jLts. 
[0 0 13] ^^mz^i^xm^^^n^^fyT.^ v\m 
\zmm^nfs.^^f}^±mm^^±tr^m^\m^^<m 

ll^n-SpSC 1 0 1. PBR3 2 2, pUC19, p 
UC18, PHSG2 9 8. pHSG2 9 9, pHSG 
3 9 8, pHSG3 9 9^$fflvmt^J:Vi. 
[0 0 14] ^ft^^m^m^tt^m^\Z\t. pUB 
110. PC19 4. pE 1 9 4^$^vmti<fctr^ 

[0 0 15] • :fu}^x^m^t'r^m'^\t. 

PHY500, PNU200 (Proc. Natl. A 
cad. S c 1 . USA. 8 6 , 3 5 8 9 (1 9 8 
9) ) ^^fflimtf^tl^. ht>^/v. figOiiLjS'<^ 

fi^. ^^m\t±.?^':/y7.^}^^^^-\zm:&^ti^h<o 
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[0 0 16] ;i(D<t^tCLT#^lfi^^SADNA 

^, ^ft\tm^ti)i^i^^A&) , <2>m^/vvx\z^^:^ 
i)^. \^^rn(Dij&^m^^xhX^\ ^ft'eoi&o:^^^ 

:^m\zvtk.\ix^\ 

[0 0 17] ^mu. wmm. 

^mmm^mz-^iSirrh^n^'^hjfih(K>^m\^^t\\i^ 
^mmmmmmmz^^xfr'>^fs.r)^\zm.'&^ 

n>iii*^ ®«5Rrra)5>^ 1 0 O^RnSKTctVio 

[0 0 18] ±^igj<o^o±frf;^&«, m^p^\zmim. 
\zi^m^Mhit^'^\t.. mw^mm:. ^m^^m.n^ 

[0 0 19] £JlT. *KW^&^Sfi^Jtc«eoT^*W«rSi 

[00 20] 
[^Wl] 

SSTtt$^LT#^n^DNAffittS:fe7 OSSSS 
t hifiifil7;vya>tt5 8 575yKT3&'60 
Tl 7 5 5SS<OitgT;i^^>5:<i:t>i£:>STabO, iS^;^ 

< <tfe2 5*gstci>fjLT€r«f 

<^2f&©DNA^&'&^1-^i£:^Sdt$.^>, ^ti-:fy7s^Y 

\zf^^]Lhjfi^/^xm.mm\oymmi^'Z^^U(Dxmmz 

40 im&mi)m^X^^&^\Z^nX'fy7.^Y\zm^iL 

Vtr>X±^^-&\Ztk^tLX 

^<r>x\tu<. %z>n&ommz^\^xyy9:^>Vo 
m^^frv^ ^z.xm.mm\<r>m^^fi^xti^^±w^ 
mwtr^^t\zhit. 
[0 0 2 1] ^A±.o>^m$k^^ h t \z. 

[0 0 2 2] (^^^^S7^|giag5ffi$KE< . ) 
50 (3>^^m<Kiis.^^<TSi<\zy^BFf-Prr:w-'(Dfmmmm 
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-5 (FEES LETTERS 5_8. 134. (19 
75), Nucleic Acids Researc 
h _9. 6103. (1981), Proc. Nat 
1. Acad. Sci. USA, 7_9. 7 1, (19 8 
2) , J. Biol. C h em. 2 6 1 , 6 7 4 7. 
(1 9 8 6)). 

[0 0 2 3] *S5^*e.Ji, -HStrDNAOE3?ll^«* 

(i;a:<. mRNAJlOf^SUfccDNAOieSE^JSft 

Sfbt^^itit, fiP"^. Nuc 1 e i c Acids Re 
search _9. 6103 (1 9 8 1)&rXPro 
C.Natl. Acad. Sci. US A. 7_9_, 7 
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1, (1 9 8 2) ^^\Z^\ZLft. 
[0 0 2 4] Lii^U ±»C0 2OC0XK(C^$nfccD 
NA*^^ Sit $n*7^y gSE JO IC t> 2 ^^^Bf? <OffiiS;S*t 
•r;^b^lOlifeiecOfffBI;&^'^fto/^mRXAA^ 
eSltU^'bcO (Nuc I e I c Acids Res 
earch 9_, 6103 (1981)), fepl-Pli 
^A<DfSfmf)^^^-^ftmRNAfi^i=,mfiLfth<D (P r 
oc. Natl. Acad. Sci. US A, J_9. 
7 1. (1 9 8 2) ) T$.^. 
ii? [0 0 2 5] *S!ggSe»«^fflft^#^TdcAOE^J& 
UrnVft. 3>b:zi.-:^Sffll>T75/»E?^?5^^StO 

®«=£ff^^, DNAE^JOSID<^««S:f^jSU;fc. 
[0 0 2 6] ^cD^ffiE^$a>lfa.-3'(Oii5*«jitt 

M»Wtcft^L;^^ae^<OJBSE^J=£S 1 tc^ 

[0 0 2 7] coi9:n-bfcae^rconK>c^ffifflSd& 

[00 28] 
[SI] 
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TTT-Pfct KO.ITXJ 
nr-Tyr 0<O.OOM) 

TTA-Uu 0(0.009() 
Tli.*** OCO.OOX) 
TTClsu 0(0. OOM) 
.O(O.OOX) 
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CTC-Uu l(O.J79<) 

CT«-Ui 3(0. SIX) 
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lICLri 20.34)i) 

i 1(0.17J<) 
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; STA-TMia<2,22H) 

gTff-Y«uQn.7i?<;) 

i 646-611 4(0. SSX) 

(0 0 2 9] T«i^£SgL;tg8»«. ±^mr±m\z^m 

hU:rh77>, ^ntcnH>a— fe-i^lcfrSOdtm 
^n;^Vi'>Xx-r>(D=3-KT3&^ (##Xi)t : ilflSX 
_2 , 1 5 4 1 (1 9 8 3)). ±Ec^)J;^tr^ai:^ 



TCTS»rlS<2.S6K) 
TCT-Cyi 0(0. OOX) 
7CC.S.r m.^lH) 

TC*-Sir H0.17X) 
Ui^mmm QCO.OOK) 

tC6.3<r 0(0. OQH) 
TCC-Trg Iffl.lfX) 
CCT-Pra O(O.OOX) 

CCCrrt O(O.OOJtf) 
CCCIr.lQCl.TIKl ; 
CCl-Pro l(0.17M) 
CM-*r« K0.17H) 
<;C6-rro23C3.93X) 
CCC-lri OCO.OOX) 
ICT-Thr 7(1,20«> 
ACT 3ar O(B.OOM) 

KC-Sar O(O.OOX) 
ICA-Tbr 0(O.0Q9tf) 
ICA.Ari O(O.ODM) 
ICfi-Thr 0(0.009C) 
ACG-iri 0(0. OOH) 
CCT-*Ug2t3.7fiM> 
OST-Glf 9(1.34K1 
CCC-AIi 0(0.009^) 
66C.CI> 3f0.5fKl 

QCJl-Clr 0(Q.OOM> 
6GC*6]y. 0(0. OOX) 

[0 0 3 0] 
[^2] 
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TrT.Pi>o2l(3,58X> 
taT-Tyrl2(2.0S%>. 
TTC-PholO(I.7lM) 
TK-Tfr 6(1.029<I) 

ITG-U»:2(2.05«) 
T«C.«o 0(0,0056) 
Cn.Lo«18(3.079i) 
:aT-DUU(J.88Stf) 
C7C.LoD,5(0.859^) 
' C&C-Bin SfO.aSSKl 
CTfl-Uo 

CAd-Glo]0(l.Tl^> 

CTC-URljtt2..05y(t) 

; m- nq 3 (o.3i9ii) 

. &aT-AsolO(1.7l5() 

ATA^llo 1(0.173^) 

- ATC-Rpt 6(1.02^) 

CTT.VollKl.BB^g) 
OAT'aaptS(4.27M} 
Src-7al 

GAfi.fiIi>i4U.lO*S) 

CO 0 3 1] $T. 01 iC^LfcE^JlC^^^T. mi\Z 
fe^AAGCTTOH i nd I I I 

[0 0 3 2] Fo k niS^SSfl:<D9 4IS/l 3*as 
(±ffl!lg|/TfflJ®) 3' flJSr^^f-rSOt?. SS^gSfi^ 
0 2cOi^ir75/ffiiS^JO5* lC[^J$LTS<Ci:iC 

CO 0 3 3] m^FF±»<ommzm^^^mm^mt.H i 

ndlll, Kpnl, Sail. Pstl. Xba 
I, Sphl. BamHItLfc, :LtXi^<D^^X<D^ 

C0 0 34] DNAO^b^^falc 

^tfL:^DNAEJ^j (01) ^mA<o^o\zyv^^> 



TCT-ior 3(0. 511^1 
tCT-C»lS(2.5fil^l 

TSA— o O(O.OOX) 
7CC.S0T 2<0.34«) 

TSB-Tfg Hfl.n?^? 

CCT-ProlOa.1l«) 

CCC.Pr« $<1.02$^) 

CCi-Pro 7(1.195^) 
CCA-Ara 2(0.345J) 

<:cp-Pro I 

CCe-Aro 2(0. 34^} 

acc^Tbr 7a,i9y<> 
ilCC'Sor 2(0. 845^) 
ACJ-Tbrl2(2.eS3$) 
ABd.flriil3(2.229j> 
ACC*Th^ 2(0.349$) 
A6S.0rg 4<0.«89i} 
eCT.flln29{4.9S«) 
CCt-eiif 2(fl.34«) 
6CC.AIaU(2.39^} 
C6C-etT 3(0.5I«) . 
CCA-fclDl7(2.909^> 
G6&.6Iy 6(1.029$) 

C6G.GI7 t(0.t7M) 

h \Zi^M\^. Applied Biosystemstt 

X7^7^^< (Tetrahedron Lett 
ers 2_2, 1 8 5 9 ( 1 9 8 1 ) ) J: O^E-tl-? 

[0 0 3 5] mwrf-o^m^ 

It. 03, A\Z7rshftUWmmX^'D(DlfUv^\Zt> 

T 4 U :^f"-tf"C 7< y-v 3 > bT&:/D tcffl^-T 
^n^^pUC 1 8 t)b<lipUC 

1 9lci^n->{i:bfco ;i:7D->ftLfca-:/Dy^7(DD 
NAS^J^vT:^=t^'>fe (Sc i enc e, 2 14 , 1 

2 0 5 (1 9 8 1)) trcfcoTil>;i< tt)2I5IlCt)fco 

M-JK)1 ugtpUC 1 S^fctipUCl 9»1 /ig^ffi 
5^? liT^-fy-vaViSfTt'^ :/Dv^l, 2, 3 ^:/D 
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-^^^m^zfay^^pvc 1 8S:t»ipUC i 9\z^a 

□ g w^^se^^^tj y ^ H p H s 

A$<q^L;t (03) . 
[0 0 3 6] 

5 F PH S ARt;:/^X^ H P T 1 3 s (Nco) 
(J. B i o c h em. , 1 0 4 , 3 0 (1 9 8 8)) 
t75^e>S6lC^f ct^lC^S:/^;^^ FpSDHSA4 
^rf^^bfco :/^X5 FpT 1 3 s (Nco) 

®«cAJ 1 2 4 4 7 (PERM P - 1 0 7 5 7) e» 

[0 0 3 7] C<^^3iy5X5 HpSDHSA40S^S 
COi?aB«aToaOT^^. fiP^. pHSA^Fokl 

7)v^^ y'&B.i'o^m^^^tsm 1.8k b©fm ^ 

mm-^. -15. pT 1 3 s (Nco) $C 1 a I to 
amHIT^gfb, ±^^^^150^)^ (t rp:/D^-^ 

2. 6kbgrm =£S^S-r^. Ccop^i:0 5 II^U/I: 
D N A T 4 U tfT ^ V 3 > LT p S 
DHSA4&«StL:to 

[0 0 3 8] :i<nx^\z\^x%^nit:fv7.^\^xiSD 

HSA4(^. :?^^^-^-COKal 

[0 0 3 9] HpSDHSA4T 
B 1 0 l»$i^affi^L, i^aiE^«cHB 1 0 1/pS 
KHsPOi, NH4CI. MgSOi. CaCli, 

^>B 1 ^^ts^^rm^Lit. s?ira5&a4^ra-c>r 

[0 0 4 0] ^SS, 2 OmM Tris-HCl 3 
OmM NaCl 0. 5M EDT AA'-y 

SL, 0. 2 5mg/mi uy^-ATot:mr^5aii 

j@lf&?Sif!^U/i:« SSSSfijSSm 2 OmM T 
ris-HCl SOmMNaCl 0. 5M EDT 

hnvy7-\zx^w. nxsmih. lOmM edt 

[0 0 4 1] 0 7 (A) (IHB 1 0 1. HB 1 0 1/p 
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s D H s A 4 (D±m^WL&ic(sm^mi^^ s d s 4? u 7 
3, M(7)DS^nKToaorfc^). 

[0 0 4 2] 1. HB10 1^^«:Se 

2. HB 1 0 1/pSDHSAE 1 2±mSa 

3. HB 1 0 1/pSDHSAE 1 2SIS®5)^ 

HB 1 0 l/pSDHSA4(0gft:S^lCl:i, ^t^c^H 
B 1 0 1 ICf^^^n/iVifH'MWe 7 KCO/\*> K*^SJ6 

[0 0 4 3] 07 (A) tl^^oma^gda {m&&\t 
1/3 0) , giHSASift:T'>xXi5^>:/nu;'x<>5^ 
Sff;a:^i:a7 (B) <D^ofX/^^->\ZUO. 

[0 0 4 4] j®e$6MtgKi?^7-v>TpJSft:U, >^ 
^rtXU-r h-JP&lrailT (f 1 n a 1 0. 1 M) 1 
a? 0 or 2i^J!l31SI, iefflHPLCTM«iMa$®SL 

;in$7^ysv-5^x>i?— icd^tt, N^sf*ifi 
1 6 75yiiSSc^^T7&^-aufc<. ;a:43, 1^0^, o 

b s e r V e dli^B^lilil^^nitE^j^r. P r e d i 

[0 0 4 5] &L±0ctfi^i^. ±mm\z^^^rN^mz 
Me tm^(0Hmhfti^x}ihskm7)\^':f^>^m&^ 

[0 0 4 6] mmm^¥^HB 10 1/PSDHSA4 
30 (A J 1 2 4 9 8) (i, Xm&^^Wi±mX^m^\Z 

^te^nrvi^ (PERM p-11208). 

[0 0 4 7] Sa=£6M^7-i^>TBlSfkS. 1M>? 

^:^7sU-( h-;p^i/i omm^ri 0 or 25)^^31 

TC^frK i»ffiHPLClC,i;oTSSU;t<i:2:5*«5l 
JZcfc^t hJfllfg7;uy5>C0^^glil 5-2 Omg/ 
L/O. DT^o;t. WKWe 1 - 2 7 5 2 2 9tC(i, 
:*cS5aic^tt^SiSt*S5-l Omg/L/O. D*^ 

2 ^SK±±m^ t>(7)T*5o 
4«? [0 0 48] 
(^M3] 

[t hifiifS7;i/ya>cDfemii(c:fefrt5»»ieii^] 

pUBllO (J. Bacteriol. 13 4 , 3 1 
8 (1 9 7 8)) ^;^l©a<7)^i:^^-pBR3 2 7 (G 
ene 9_, 287 (198 0)) <h$:Ec oR I SBfi 

^5^:5'-pBU4 3 7 1 pBU4 3 7 1 

50 vvaft^s^rs (0 9) o 
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[0 0 4 9] tt^a<0a-7^ 7— eae^'amyEtO 

0. 4kb<Dmmz^tEVX^^. :^BS)5-lact 
ama s e ^^^mi^^^t^^yT.^ K pTUB 2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 . 6 2 4. (1 9 8 6)) ZLOm 
m^O, 4 k b H i n d I I I Brfri:bT#^n«»o 
[0 0 5 0] 01 0«, a-7^v-i£(0i^m\Zi^mr 

(A 1 a 3 3) {m(07S./mMnRZSDNA^mt:7ik 10 

'y!fir)V^Zf=^^^W\^(0%mzW^-r^tz^\Z\t. « 

f*iS<7) 7 5 y ffiE^TS^ e»# A ^ D N A s^J ^ t) t ic 

RllB;5:ffllS®«»tt^£«^^Lfci:C5, Hap I I fflffi 
<^B«, A 1 a 3 0$3-H1-Sg23«J*GCT7!)^^GC 
CtCB^f^CiilCctoTlit-cONo t IfflfiT^^^AT 20 

[0 0 5 1] ^CX. 01 10j;-5;^^J«DNASAp 
plied Biosyst em s ttSiODNA^iScgl 

^£ffiv>Tf^§SL, »i\zmi 2(o^o\zLrvim»i^^^ 

^-pASECl^mmhft. pASECUa. cn^sr 
No t I iiSma I T^SfL, ttjScoa«afi^03 * 

LT:fe^, iai^€:5* ^fj^No t I c ohe s i v 
eT3' 5^JSAtH®»^ElC^^J;a;i^^«DNA"C]i 
mr^Ct\Z^^X. amyEOvi^^;i/^:/5^K^»f 

[0 0 5 2] HSA^I^:fy7s^ KCO«^ 

sriai 3ii^-r<i:'5^2*(0'&£SDNA^£f^sb;t. 

j6lS7;V:^^>aGT^^t?P^7X5 HpHSA (03 
#M) HpUC 1 9i:A^^. y^X^Hp 

UC3 3HSA^£^SL;t (01 3) . 
[0 0 5 3] CC0:/^X5 HpUC3 3HSA(D^^£7) 

[0 0 5 4] fiP%. pHSASrFo k I a:B amH I T 
^9rU, ^t):^#^erM- (^St h 161^7 Jl^^^ >3afe 
'T0±my^^ni^ SkbSffr) ^PST^o 
pUC 1 9=£BainHI tHi nd I I IT^KLT^S 
<o cnexhSl 3 4'tC^Lfc2*CD'&^DNA<i:<£T 
4'J;^-ifT®SL, B«C0^7X5 KpUC3 3HS 
ASffl^LfCc 

[0 0 5 5] $T:*Ii:/^X^ HpUC3 3HSAS:a 
[SSi*BamHITffl3it;t«lC^Uy>J&3iL, 

TNo t iTsas-r^iitiCctoT^e^nfci. 8kb 50 



4$^5p4-2 113 7 5 

14 

<D^)it. y^X^ KpASEC 1 ^£No t I, Sma 
JXmmLxmftl, 5kb(7>»ftt'<t^T4.U:tf— 

d« t hlfilfS7JUy^ v::^ ^ H p AMY 3 3 H S 

A4T*^> (014) . 

[0 0 5 6] fegaiccfc^b hsfumriv-:^^ >mm 
^m^ui=>\i^^izx^Ln^^^mi AS 1 

(J. Bacteriol. 1 6 5 . 9 3 4 (1 9 8 
3) ) $±ieo:/7X^ HpAMY3 3HSA4TyD 

h-:/y7.hmz^Dmm^^L. f^aiE^fti a5 i o 

/PAMY3 3HSA4i£^/5:. 

[0 0 5 7] C<D^o\ZLXmzMntE^WlASlO 
/p AM Y 3 3 H S A 4 ^3 > h a-;i/a:LT:/^;^ 5 
HpBU4 3 7 1 ^#-r^^SS««S 1 A 5 1 0/pB 
U4 3 7 1 i:(^p*i&hUyhX SSX^X, NaC 

4. 16. 1 8^raTi&g$^^-y->y'j>^u. «g± 

m^l ul^^l \B\RX^ 5 [Hl:f< □ >;* >:/^ 
y hbTtth hJfilfg7;i^:/^>fii*£fflt.^Tl«y h-f A 
/ynyx-r>i5^^fT;5:o/i<i:C5, 015tc^-rcfc^ 
ic. t hjfiifS7>H^y^>d«S^fc5^»4^UT(.i;tCt 

itmm^tift. mm^\z^^^xs t a n d a r d 

s\t. SI GMACDE ssentialgloblin 
free HUMAN A 1 b urn 1 n ^ffiV^fc. B 

r o t h0fi:Btc(i, «ffl$xzPyhL;fc, m^oi. 

2. 4. 5CDftgtCJil A5 1 0/PAMY3 3HSA 
4$, 3. 6(0fi:HtCJ^ 1 A5 1 0/pBU4 3 7 1^& 

[0 0 5 8] f^Me«i»l A5 1 0/PAMY3 3HS 
A4 (AJ 1 2 4 9 3) 1 A 5 1 0 / p BU 4 3 7 1 

(A J 1 2 4 9 2) \t. x?^smt^WL±mxmf{?m\z 
^fC^nrvi'S. -^-osits^ti. iA5io/pAM 

Y3 3HS A4;^^FERMP-1 1 2 0 7T:. 1A51 
0/pBU4371;O^FERM P-11206T* 
^. 
[0 0 5 9] 

tt^£ffofc, t hjfaf97;U:^^>©75y^E5^JttMa 

TC)COffia7&^^-6 (FEBS LETTERS _58_. 
1 34. (1 9 7 5) , Nu c 1 e i c Acids 
Research _9. 610 3. (1981), Pr 
oc. Nat I.Acad. Sci.USA, 7_9_. 7 
1. (198 2). J. Biol. Che m. 2 6 1 . 
6 74 7. (1 9 8 6)). 

[0 0 6 0] -i&i\ZDNA0)m^\^^tb 
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(9) 



-211375 



15 



16 



5 y mmn ^ ft^ l /hxsj tc«« ^ nr ^» 7 a / as 

^Wgfc®®ft;&^ie5Vii:ipJ»rb, J. Biol. Che 
m, 2 6 1 , 6 7 4 7. (1 9 8 6) IC«#$nfc7^ 

[0 0 6 1] 3>t:a.-^S:ffiViT7^ yffiE^W^^^ 



TTT'Pbe 1 



[0 0 6 2] ^a>^mmn^::i>^o,-^<D^'AKiy&^ 

Si!*«lCft^b/5:i2e^coiase^J$pgi 6H 

[0 0 6 3] CC0S:H-L/^aie^TCD3 HXOffifflSl^ 

[0 0 64] 
[^31 




4wrma«mr»M^ojn'iIi»*iiir. 



^. 2. . 1 5 4 1 (1 9 8 3)). ±.U(D^O\Z\^hhj 



> S n - HT^>xi? V VSSiJ'COD N AS^JIco v^T[^ U 

[0 0 66] 
[S4] 



lTT-nio21 
ITCiPfeDltL 

ffFuoTo 

C1T-Uul7 
CTC-LoQ e 
CU-Ua 4 



1.02X 



TCA-Sor S 
TCO-aor t 
CCT-ProlO 
CCC'Pro e 
CCA- Pro 7 




i.oz: 



TAT'TyrlZ 



T7l«5 



IK 



1.88 




C 11^-01011 

liT-iaSlI rrTlJ! 



AAQ-trai 
GAT-AsptS 



c f 9 i: rO 



TGAr»ft» 



IT 



[0 0 6 7] 01 6iC^U;^!:E^tC:feliT, 

tC^SAAGCTTOH i nd I I I gSffiliiSfi^^^ 

gRaa:;O^SnTti^Fok I $0 2(C>,fc3IC©AUTW 

[0 0 6 8] Fo k ni^^e?ttC0 9«S/l 3:SS 

a2C0cJ:^lC7^y^E^J<0 5* tcKSUTS<Ci:lc 
J: 13 JfiifB7;i/:/5 >2fi^ON5S^iS< T^SrT^^,*: 

[0 0 6 9] Se^(*(^«3^tCffll>^fHKSiSftH i 
ndIII» KpnI. Sail. Pstl. Xba 



I. Sphl. BamH 1 a:L//Lo Z,iX^(Dm^^<om 

^imm^m 1 7 \z7hhtz. 

[0 0 7 0] DNACOfe^^J^ 
KH-bfcDNAS?^] (01 6) $rE31 8C0,t5tr7^^^ 
> h iCi^SJ L> Applied Biosystem 
s ttO D N A-&*«a^£:fl3 ViTft ><? (3D 7 7 > N OiaS® 
$/^XxfN7^5^-r hffi (Tetrahedron Le 
tters _2_2. 1 8 5 9 ( 1 9 8 1 ) ) J: O^E* 

[0 0 7 1] 

'&J5£L/tDNACD2 6 0 nnKDR^tfif^feSl^UTJiS^ 

ft3£L;^Stc. iiHlcojaf^TiS^ii 0 0 t:n^;i/€:fflii 
fz.m\7, iB\Z7r^LtzWm^'^^r:><r>':fuv^\z 
50 t>ns &:/n*yi7$:;g}^-r^^©rM-OPI®S:7--JV 
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Sl-seffr^^Sc^-ti:, -^-n^^pUC 1 8t>L<ttp 

ODNAE3?D$vx:t-=^vjt (Science. 2_1 
4_. 1 2 0 5 (1 9 8 1) ) lC<fcorii>^<<i:=t)2[5ltC 

ll§ern-»l iigi:pUC 1 8^/2:lipUC 1 QSDl /z 

a::/D:yi^4, 5 i:. ^Uv^^, 7. St^-tn^n 
aieby5:4'raW:/Du;ir:&pUC l 8S;tttpUC 1 9 

gipUC 1 9«i51 a gS:ffll^T7^y-v3 >^&fT 

HpHSAE2^£^^b:t (B31 7) o 
[0 0 7 2] 

STC^K^S (1) ] 

tSao^S ir'&^tg&ffl ViTS 5 \Z7^'t^ 3 ^^-g-iSD N 

^ HpHSAE2Rt;:/^;^5 FpTl 3 s (Nco) 
(J. B i o c h em. , 1 0 4 , 3 0 (1 9 8 8)) 
tt^^mi 9II^'rJ:'5(C^^y^X5 HpSDHSA 
E 1 2^^\y1t. fS.^. ^7X5 KpT 1 3 s (Nc 

o) \t. x.fkms^^^m:Lmmm\zm%^nx^.^^ 

«^®«cA J 1 2 4 4 7 (FERMP- 1 0 7 5 7)*^ 

[0 0 7 3] C<;)%S:/7X5 HpSDHSAE 1 2C^ 
ISScOPfflJieATOffiDT*^. faJ-fe, PHSAE2& 
Fok I i:BamHIT«»?b, m^i^^UmYx (^« 
t h jfii^7;u:/5 >He^<^;A:fi83^^^^triKi i . 8 k b 
gffr) ^laar^. pT13s (Nco) $C1 

a I ^:BamHIT«Brb> :fe€r^i:^0»rfr (t rp^ 

^"^tsmi. ekbSrfr) ^S^H-rSo Cc^ia^^tHS 
tC^ N A ^ ^ T 4 U tf T^-f y- '> 3 > 
bTpSDHSAE 1 2$P«U/t. 
[0 0 7 4] dOct^iCUT^e-n/^y^X^ HpSD 

HSAE12ld:, trp:/Dt"5' :t^l/— :$^-C7) 

^ffilT, Me tSSir«Sft®HSA75tasateLfcge 

<i:LTt r p A^-a^^-^^-^tSATV^^o 
[0 0 7 5] ;):tCCC0^S:/7Xi FpSDHSAE 1 

SHBl 0 l«c$J^HIEab, ?^HC£^«cHBl 0 1/ 
pSDHSAE 1 2S:^;t. CC0»^^/;i^3-X, mn 
X:^^X. KHiPOi, NH^Cl, MgSOi. CaCl 
1, lf^i>B l^£^tf««T»^b/t. »fl^S6a4 

«1 5^(in«SLfci:C5. SfrrtlcS^SA^^fiKLTOi 



(10) ?$^^4-2 11375 

18 

ft. 

[0 0 7 6] 2 OmM T r I s -HC J 3 

OmM NaCl 0. 5M EDT AAy :77-irS5 

SL. 0. 2 5mg/mi u^^-ATorm^gsa^i 
a, m%mm\.-ft. mi^m&im. 2 0mM t 

ris-HCl 30mMNaCl 0. 5M EDT 
AAy7 7-{CTifc?^. StfiSftL, lOmM EDT 

[0 0 7 7] 07 (A) JiHB 10 1. HB 1 0 1/p 
10 SDHSAE 1 2(D^®^*^geRC;^eiS5*SSDS2p 

'J7i^'j;i/7^ Hm§[»@!il/;/taT3^So gii>oi. 
2. 3. M(^K^liKT(^)iiOT*^« 
[0 0 7 8] 

1. HB 1 0 i±a«:ga 

2. HB 1 0 l/pSDHSAE 1 2:feS«:Sa 

3. HB 1 0 1/pSDHSAE 1 25Ba®5)' 
M. ^l^-^-ti- 

HB 1 0 1/p SDHSAE 1 2 (r>mWWi&\Z\t. 
CDHB 1 0 l{c(il,^n;a:Vi4>TMi»6 7K(Dn>Yifi 

f97J^y5><7)»^liiKJ6 7KT*0, ^5e$n;t5> 

[0 0 7 9] S37 (A) iif^ftcDQ^*®!^ (Safitt 
1/3 0) , $iHSASi*rC7xX^>yDu;5"-f 

^fT?5:'5a:0 7 (B) (o^^w^^-yiz^siD. 

[0 0 8 0] Me&6M«Ky7->?>T«J^ftb, V? 
5^:*'XU>r h-;W$linAT (f i na 1 0. IM) 1 

ft. c:n^&75yKi^-ii^x>-9— N5tc^^^x£ 

<^7a/KE5«J$il'^Aca:C:5, 08<OJ:3(C. iS^fc 

1 6 7^yKSS®:fe"r/^^-su^o ;^*5. m^^. o 

b s e r V e dlt^^lzmm^tltzm^l^. P r e d I 
c t e dlt'f^&iyftMm^^n^tiTrcr. 
[0 0 8 1] EK±(0;iti)^i^. :^KB«C:feViTN*®lC 

Me tm^<DiimLftmxhhikm7)v:f^>^}m^ 

[0 0 8 2] J^SKM^HB 1 0 1/p SDHSAE 1 
40 2 (A J 1 2 5 7 6) Ji, X®ft^SK«±«^X|gWS^Bf 
\Z^%^nX\^^^ (PERM P - 1 1 8 04) . 
[0 0 8 3] ^e^6M^^7-y>T'5I»{l:a, IMS^ 
^^^-Xlz-f h-JU^l/l OMJUATl 0 0t:2^>"C}i 

Tc^&ffvv iefflHPLcii<toT3eaLfci;i5*«§ 

\Z^^}lh^m7)V:f^><D^f&m\tl 5-2 Omg/ 
L/0. DTfeoy^:, !|*^5S6 1 -2 7 5 2 2 9 \Z\t. 

:Kmm\z^»^mM^^ms--i omgyh/o. da^ 

5^? [0 0 8 4] 
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pUBllO (J. Bacteriol. 1 3 4 > 3 1 
8 (1 9 7 8) ) t:kmm<D^^i^-pBR3 2 7 (G 
ene 9., 287 (198 0)) i:€:E c o R I gjffi 

^^^-dBU4 3 7 l^m^btz. PBU4 3 7 1 

i^ym^^m^t^ (0 9) . 

to 0 8 5] tt5SOa-7^7-if3ie^amyE(7) 

0. 4kb©ffi«tC#fiUT:fer), 1 ac t 

am a s e SrlS^ISTi^i^-r^y^X^ HpTUB2 5 
6 (Biochem. Biophys. Res. Com 
mu n. 1 3 4 , 6 2 4, (1 9 8 6)) -CH, Z,(Dm 
m^O, 4kb H i nd I I IgrfrtUT^e>n"5, 
[0 0 8 6] 01 a-T^y-'^O^mZiZ^m'V 

(A 1 a 3 3) fd'jfiC07^yffiS^Rr;DNAE3?!J^£^ 

i^^'r)\f^^'^Ymmm)^mzw^^it^\z\t. m 

??tj ^& X A ^ C t < a - - ^7 ;i^lBS«eStt L , 

-^mum^mmu^^mmhitt:!^. Hapi 

(Dit^, A 1 a 3 0$3-F-r^l2^^GCT:«)^e»GC 

[0 0 8 7] ^■;iT. 01 l£Ocfc^:^^^£DNA$Ap 
plied Biosyst em s ^hS^0DNA^^£a 
SrfflV^Tf^SU. 5*:lr01 2®<k^lCLTiaffiihiJ!^^^^ 
5'-pASECl $:^StL.:t. pASEClll, Ctl^ 
No t I ^Sma I T^BrL. tt^gOSWSG^CD 3 ' 

UTiSt. M^^£5' 5^;&mo t I c ohe s 1 V 

er3' nmmw^m^\z%o^ofs^^^Di^At:m 

m'r^Z,t\Z^r>X. amyE<0>'if:t-;i'^y5^H«»f 

Z,ttl^ll^^^O\ZU^X\f^^. 
[0 0 8 8] HSA'jmzfyXB, HO^^ 

0 2 0 \Z7hr^ -5 3^ 2 *<^-&£K D N A ^&fpa L/t. 
^(^2^(0'&^DNA t^ffiM 4 r L t h 
iimT}V^^ >ite^^^tjy H p H S A E 2 
(HI 7#RS) KpUCl 9 

KpUC3 3HSAE$:S^bfc (02 0) . 
[0 0 8 9] C:co:/^X5 HpUC3 3HSAE<^«J^ 



(11) ?$ra¥4-2 11375 

a? 

[0 0 9 01 81^, pHSAE2$Fo k I iiBamll 

iafeT<o;tg8ij^$#tn. 8kb9fH-) ^mm-^. - 

pUC 1 9$BamH I tH 1 nd I I IT«efL 
T:fe<. C:ne^H2 0<|'tC^UyS:2:^cO^fiKDNAi 
i&T4'J:^-'tfTa«gb, gWco:/^x^FpUC3 3 
HSAE^&PSUiTc, 
[0 0 9 1] $T5^;:lcy7X^HpUC3 3HSAE$r 
®I[SS9RBamHITS!l31L/::atC^7l/y'>ffl31t, ^ 
it; V^TNo t I TjSS-r^CirtCcfcoT^e.n/Sil. 8k 
bOSffri:. y^X^ HpASEC 1 SNo t I, Sm 
aITSaSbT^fc7. 5kbc08rn-t^£T4U:^— tf 

HT&^t hifiLM7;i':/5>i^»:/7X5 Hpamys 3h 

SAE2T^^ 02 1) . 

[0 0 9 2] ifmm\z^^}iv^m7)v^z y<Di^m 

^^#?^Gtf^StCA^L#Sttma 1 A 5 1 Ottc 
(J. Bacteriol. 1 6 5 , 9 3 4 (1 9 8 
3) ) $±Moy^;^5 HpAMY3 3HSAE2T:y 

20 uY-zry7.v&\z^^mn^^h. mntmmihbi 

0/PAMY3 3HSAE2>&#fc. 
[0 0 9 3] COJ:3lCUT#/if^a?e^»lA5 1 0 
/pAMY3 3HSAE2 i:rJ>hD-;l/i:bT:/^X 
5 FpBU4 3 7 1 ^£^-r-5?^S«^ 1 A 5 1 0/p 
BU4 3 7 1 tom3^V^)':fY>. gSSX+X, Na 
CK :^-tf-f >S:^tr«ifiT3 7t:Tfi2SiSSLfc. 1 
4, 16. 1 8^raT«g?Sf$1?->yU>5^U «S± 

1 M 1 r-T) 1 [EiRt; 5 mi-^ n >y >:/^ >icx3j^ 

hLTilt hjfilfS7;vy5 >fiift£^V^THy h^A 

t hjMfB7>iU:/5>7&^«iStl»i5^^bTVi/t;ii: 
T&^SIS^nfc. Ui^. nmmz^^^XS t a n d a r d 
s li. SI GMAOE ssentlalgloblin 
free HUMAN A 1 b um i n ^rffiV^fc. B 
r o t hcoa@(Cll, iSifi^X3}?:y hU/i. 0+<O 1 , 
2, 4, 50&®fCf^ I A5 1 0/PAMY3 3HSA 
E2^£. 3. 60(ig(C«l A5 1 0/PBU4 3 7 1 

[0 0 9 4] ?8$S5Sa«l A5 1 0/PAMY3 3HS 
40 AE 2 (A J 1 2 5 7 8) i: 1 A5 1 0/pBU4 3 7 
1 (A J 1 2 4 9 2) i:^S«Ka^^X^»5g3f 

tz^te^nrv^^o ^<^5K#^(i. 1 A5 1 o/pA 

MY3 3HSAE2*^FERM P- 1 1 8 0 61?, 1 
A510/pBU437l75tFERM P-11206 

[0 0 9 5] 

{%mm 7 ] >3a&=f 
®T(7)%iS (2) ] 

bT<9«L/t. ^mJS«^5T«3^bfc:/7Xa 
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HpSDHASEl 20) XT p A^-^:^-^-$^tr 
0. 3kb BamH I -H i n c I I »M-$rpHSG 
2 9 9<0B amH I -H i n c I I-y-f KJcaiKl/, p 
KT9 l^m^-t^. ;*:trpSDHASE 1 2 (O t r p 
yn^— ^-^-^trS Obp EcoRI-ClallPr 
Wt. t:hjfiiff!7;U:^5>«e?$:^t;l. 8kb C 
1 a I -BamH I»rM'i:^£pKT9 l©Ec oR I - 
BamHI-y-^ hlraeu. H p KT 9 

[0 0 9 6] ^lc;iC05ES:^7X^ HpKT9 IHSA 
E 4 T®» J; < ^ ^n^iS^UHf Affi^Srffl liT:fc 
ffiSHB 1 0 IttSr^^KGiftL, J^aiEftflcHB 1 0 1 
/pKT9 lHSAE4S:^fc» ;i<D»$||JSM 5 iif^ 

[0 0 9 7] %mms tnmzm&^mmh. nmz\i 

~9 0mg/L/O. DT*0, llifi«»1 5 (^^figft^S 

[0 0 9 8] HB 1 0 l/pKT9 1HSAE4 (A J 
1 2 5 7 7) \t. X«tt«Ka±«JX3JW^mtC^K$ 



(12) 1$ffl¥4-2 11375 

2? 

nTli<5 (PERM P- 1 1 8 0 5). 
[0 099] 

-5 cfc ^ »r LTx1f U fc'&jSD N A v^r g W iif 
hlfilfl}7JPy5>i&^^1|--5*%^li. cDNA 

[0 100] 

10 {m\m mm^ : i 

mmom.^ : 1 7 8 1 

e^cos : met 
goa : - *a 

WIS^STE-^ :cleavage-s1te 
iffiEffiK : 2 1 , . 2 6 

[0 1 0 IJ 
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(13) it$ffl¥4"2 1 1 37 5 

23 24 

10 20 30 40 

5' AA GCTTGGGATG GACGCTCACAAATOCCAiCTTOCGCACCGrTTTAAA 
Asp Ala His Lys Ser GIu Val Ala His Ars Ffae Lys 



50 60 - TO 80 90 

GAC CIS OT €AG CAA AAC TO AAA ere m C7C ATC OCT TTC GCT 

Asp Leu Gly file Clo Asa Phe Lys Ala Leu Val Leu lie Ala Phe Ala 

100 110 120 130 140 

CAO TAC CTT CAG GAG TGC CC6 TTC GAG GAC CAC GTT AAA CTG CTA AAC 
GlQ Tyr Leu Gin Gin Cys Pro Phe Glo Asp His 7al Lys Leu Val Asn 

160 160 170 180 IdO 

GAA CTA ACC GAA TTC GCT AAA ACC TGC GTA GCr GAC GAA TH GAA 
GIu Val Thr GIu Phe Ala Lys Thr Cys Val Ala Asp Gla Ser Ala Glu 



200 210 220 230 240 

AAC TGC GAC AAA TOO CTG CAC ACC CTG TTC CGT GAC AAA CT6 TQC ACT 
Asa Cys Asp Lys Ser Leo His Thr Leu Phe Gly Asp Lys Lea Cys Thr 

250 260 270 280 

err OCC ACC CTG CCC GAA ACC TAG CGT GAA ATC GCT GAC TGC TGC OCT 
Val Ala Thr Lea Arg Glu Thr Tyr Gly Glu Ket Ala Asp Cys Cys Ala 

290 ' 300 310 320 330 

AAA CAG Ga OCG GAA CGC AAC GAA TGC TTC CTT CAG CAC AAA GAC CAC 
Lys Gla Glu Pro Glu Arg Aso Gla Cys Phe Lea Gin lis Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC aC CCG CCC CTG GH CGT CCG GAA 6TC CAC GTA ATG TGC 
Aso Pro Asn Leu Pro Arg Leu Val Arg Pro Clu Val Asp Val let Cys 



390 400 410 420 430 

AOC GCA TTC CAC CAC AAC GAA GAA ACC TTC aC AAA AAA TAC CTG TAC 
Thr Ala Phe Eis Asp Asa GIs GId Thr Phe Lea Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CCC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 



[0 10 2] 
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(14) 4$ra^4-2 1137 5 

25 26 

430 50Q 510 520 

TTC(XTAMarrTACAAAGaa:rTTCJW:TCAATGCTGCCACGCC 
Phe Ala Lya Arg Tyr Lys Ala Ala Phe Thr Clu Cys Cys CIb Ala 



530. 540 530 560 570 

GAC AAA GCC GCA TCC C7G CTC CCC AAA CTG GAC GAA CTG aT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Ars Asp 

580 590 600 610 620 

CAA OCT AAG GCC TCT TCT GCA AAA CAG CGT aC AAA TCC CCT Ta aC 
Gla Gly Lys Ala Ser Ser Ala Lys Glu Ars Leu Lys Cys Ala Ser Leu 

630 640 650 660 

CAGAAATTCGGTGUCGTGCAnCAAAGCGTGGGCAGnGCGCtXCTG 
Glo Lys Pbe Gly Gla Arg Ala Phe Lys Ala Trp Ala 7al Ala Arg Leu 

670 6S0 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG tCT AAA CTG GTT 
Ser Gin Ars Pt» Pn> Lys Ala Glu Phe Ala Glu 7al Ser Lya Leu Tal 

720 730 740 750 760 



ACT GAC CTG 


ACC 


AAA GTT 


CAC 


ACC GAATtX 


TGCaCGK 


GAC 


err CTA 


Tbr Asp Leo 


Thr 


Lys Tal 


His 


Thr Glu Cys 


Cys His Gly 


Asp 


Leu Leu 


770 




780 




790 


800 




810 


GAG TGC GCA 


GAC 


GAC CGI 


GCG 


GAC CTG GCG 


AAA TAC ATC 


TGC 


GAA AAC 


Clu Cys' Ala 


Asp 


Asp Arg 


Ala 


A^ Leu Ala 


Lys Tyr He 


Cys 


Glu Asn 


820 




830 




840 


850 




860 


CAG GAC TOC 


ATC 


TCT TCT 


AAA 


CTG AAA GAA 


TGC TGC GAA 


AAA 


CCG CTG 


Gla Asp Ser 


He 


Ser Ser 


Lys 


Leu Lys Glu 


Cys Cys Glu 


Lys 


Pro Leu 



870 880 890 900 

CTG GAA AAA TCT aC TGC ATC GCA GAA GTA GAA AAC GAC GAA ATG OCG 
Leu Glo Lys Ser Bis Cys He Ala Glu Tal Glu Asn Asp Glu Set Pro 

910 920 930 940 950 

GCG GAT CTG CCG Ta CTG GCG GCT GAC nC Cn GAA Ta AAA GAC CTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Pbe Tal Glu Ser Lys Asp Tal 



[0 10 3] 
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(15) 

960 970 980 990 1000 

to: m AAC TM: Ga GAA GCA AAA GAC CTA TTC CTA GCT ATC TTC CTC 

Cys Lys Aso Tyr Ua (Hu Ala Lys Asp Val Pbe Leu Gly Det Pbe Un 



4-2 113 7 5 



2S 



1010 102O 1030 1040 . 1050 



TAC 


GAA TAC 




OCT CGA CAC 


CCC GAC TAC 


Ta 


CTG CTT 


CTG 


CTG CTG 


Tyr 


Glu Tyr 


Ala 


Ars Ais Eis 


Pro Asp Tyr 


Scr 


Val Val 


Leu 


Leu Leu 




1060 




1070 


1080 




1030 




1100 


CGC 


CTG GCA 


AAA. 


ACC TAC GAA 


ACT ACC CTG 


CAA 


AAA TGC 


TGC 


GCA GCC 


irg 


Leu Ala 


Lys 


Tkr Tyr Glo 


Thr Tbr Leu 


Glu 


Lys Cys 


Cys 


Ala Ala 




1110 




1120 


1130 




1140 




1150 


ca 


OAC CCA 


CAC 


GAA TGC TAC 


GCA AAA GTG 


nc 


GAC GAA 


TTC 


AAA CC6 CTG 


Ala 


Asp Pro 


His 


Glu Cys Tyr 


Ala Lys Tal 


Phe 


Asp Glu 


Phe 


Lys Pro Leu 




1160 




1170 


1180 




1190 




12O0 


CTT 


GAA GAA 


CCG 


aC AAC CTG 


ATC AU CAG 


AAC 


TGC GAA 


CTG 


TTC AAA 


Tal 


GlD Glu 


Pro 


Gla Asn Leu 


lie Lys Glo 


Asn 


Cys Glu 


Leu 


Phe Lys 



1210 1220 1230 1240 

CAG CTG GGT GAA TAC AAA TTC CAG AAC GCT CTG CTG GTT CGC TAC ACC 
Gin Leu Gly Glu Tyr Lys Pbe Gin Aaa Ala Leu Leu 7al Ars Tyr Thr 

1250 . 1260 1270 12S0 1290 

AAA AAG GTA COG aC CTG TCT ACT CCG ACC Crc GTG GAA GTA TCC CGT 
Lys Lys ?al Pro Glu Tal Ser Thr Pro Thr Leu Val Glu Tal Ser Arg 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA Cn GGC Ta AAA TGC TGC AAA CAC CCC GAA GCG AAA 
Asn Leu Gly Lys Tal Gly Sar Lys Cys Cys Lys His Pro Glu Ala Lys 

1350 1360 1370 1380 1330 

CGT AT6 CCG TCC GCC GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Aig Set Pro Cys Ala GU Asp Tyr Leo Ser Tal Tal Leu Aso CIa Leu 

1400 1410 1420 1430 1440 

TGC Cn CTG CAC GAA AAA ACC CCG Cn TCT GAC CGT GTA ACT AAA TCC 
Cys Tal Leu Bis Glu Lys Tbr Pro Tal Ser Asp Arg Val Thr Lys Cys 



[0 104] 
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(16) 

29 30 

1450 U&O 1470 1480 

TO ACC GAA TCT CTC OT AAC CCC CCT CCC TGC TTC TCC OCT CTA GAG 
Cys TKir Glu Ser Lea Tal Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

GTT GAC CAA ACX IA£ GTA CCG AAA 6AA HC AAC GCA GAA AGC TTC Aa 
?al Asp Glu Thr Tyr Val Pro L?5 Gla Phe Asn AIa Glu Tbr Phe Thr 

1540 1350 15S0 1570 15S0 

TTC CAC GCG GAC ATC TGC AOC CTG TCC GAA AAA GAA CGC ac ATC AAA 
Pbe His Ala Asp He Cys Thr leu Ser Glu Lys Glu Arg Glo He Lys 

1590 1600 1610 1620 1630 

AAA CAG AOC Ga CTG GTC GAA CTG C7A AAA CAC AAA CCG AAA GCA AOC 
Lys Glo Thr Ala Leu Val Glu Leu Tal Lys Bis Lys Pro Lys Ala Thr 

■ 1640 1650 1660 1670 1680 

AAA CAA CAA CTG AAA GCG GTG ATG GAC GAC TTC Ga GCT TTC GTA GAA 
Lys GU Glo Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TCC AAA GCr CAC CAC AAA CAA ACC TGC TTC GCT CAA CAA GCT 

Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Pbe Ala Glu Glu Gly 

naO . 1740 1750 1760 1770 

AAAAAACTCGTAGCTOCGTCTCAGCCTGCACTGGGCCTG TAATGATACG 
Lys Lys Lev ?al Ala Ua Ser Gin Ala Ala Leu Gly Leu 
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1T80 
ATCC 3' 



[0 10 5] BB^JS^: 
E^J<DS$ : 1 7 8 1 
E^icoS! : mi 



4$fS^£S'?"E^ :cleavage-slte 
SffiftS: 2 1.. 2 6 
1$IS$ftSLfc:&S : S 

30 m¥\ 

[0 106] 
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(17) 1$ra^4-2 113 7 5 

31 32 

10 20 30 40 

5' AA GCrrCCCATG CAC CAC AAA Ta CAA CTT OCC CAC CCT HI AAA 
Asp AU Els Lys Ser Glu Val Ala His Arg Phe Lys 

50 60 70 SO 90 

CAC CTG OCT GAG CAA AAC TTC AAA CCC CTG GTT CTC ATC OCT TTC OCT 

Asp Leu Gl7 Glu Glu Asn Pfae Lys Ala Leu 7al Leu He Ala Pbe Ala 

100 110 120 130 140 



CAG 


TAG CTT CAG 


QG TGC CC6 


nC GAG GAC 


ac 


CTT AAA CTG 


GTA AAC 


Gin 


Tft Leu GId 


Gin Cys Pro 


Phe Glu Asp 


Bis 


Val Lys Leu 


Val Asa 




150 


160 


170 




ISO 


190 


GAA 


GTA AOC GAA 


TIC GCT AAA 


ACC TGC GTA 


GCT 


GAC GAA Ta 


GCA GAA 


Glu 


Val Thr Glu 


Pbe Ala Lys 


Thr Cys Val 


Ala 


Asp Glu Ser 


Ala Glu 




ZOO 


210 


220 




230 


240 


AAC 


TGC GAG AAA 


Ttt CTG CAC 


AOC aG TTC 


GGT 


GAC AAA CTG 


TGC ACT 


ASQ 


Cys Asp Lys 


Ser Leu Sis 


Thr Leu Phe 


Gly 


Asp Lys Leu 


Cys Thr 




250 


260 


270 




280 




CTT 


GC6 ACC CTG 


CGC GAA ACC 


TAC GGT. GAA 


ATG 


Ga GAC TGC 


TGC GCT 


Val 


Ala Thr Leu 


Ars Glu Thr 


Tyi Gly Glu 


Dot 


Ala Asp Cys 


Cys Ala 


290 


300 310 


320 


330 



AAA CAG GAA CCG GAA OGC AAC GAA TGC TTC Cn CAG CAC AAA GAC GAC 
Lrs Gla Glu Pro Glu Ars Asa Glu Cys Phe Leo Gin His Lys Asp Asp 

340 350 360 370 3S0 

AAC CCG AAC CTG OCG CGC CTG GH CGT CCG GAA GTC GAC GTA ATG TGC 
Asn'Pro Aan Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Het Cys 

330 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe- Bis Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 430 

GAA ATC GCA CGC COT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Are Arfl His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 



[0 10 7] 
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(18) 

33 34 

m 500 510 S20 

TTC (XT m CGT TAC AAA Ca GCT TTC Aa CAA TGC TGC C4G GCG 
Phe Ala In Ara Tyr Lys Ala Ala Phe Thr Clu Cys Cys Clu Ala 
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530 540 550 560 570 

Ca GAC AAA CCG CCA to: CTC aC CCG AAA CTG GAC GAA aC CG7 GAC 
Ala Asp Lya Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Ars Asp 

580 590 600 610 620 

CAA GCT AAC CCG la TCT Ga AAA CAG CXrr CTG AAA TCC Ga TCT CTC 
Glu Cly Lys Ala Ser Ser Ala Lys Cla Ars Leu Lys Cys Ala Ser Leo 

630 640 650 660 

CAGAAATTCGCTGAACGTGaTTCAAACCGTGGCCACnGCGCCCCTC 
Gla Lys Phe Gly Glu Ars Ala Phe Lys Ala Trp Ala Tal Ala Ars Leu 

670 . 680 690 700 710 

TCCCAGCGCnCOCGAAACCAGAATTCGCAGAAGTGTCTAAACTGGTr 
Ser Gin Are Pbe Pro Lys Ala Glu Pbe Ala Glu Tal Ser Lys Leu Val 



720 730 740 750 760 

ACT GAC HG ACC AAA 6TT CAC ACC GAA TCC TGC CAC GGC GAC Cn CTA 

Thr Asp Leu Thr Lys 7al Els Thr Glu Cys Cys His Gly Asp Leu Leu 

770 780 790 800 810 

GAG TGC GCA GAC GAC CGT GCC GAC CFG GCG AAA TAC ATC TGC GAA AAC 
Glu Cys Ala Asp Asp Ars Ala Asp Leu Ala Lys Tyr lie Cys Glu Aso 



820 830 840 850 860 

CAG GAC ICC ATC 7a Ta AAA CTG AAA GAA T6C TGC GAA AAA CCC CTG 
Gin Asp Ser lie Ser Ser Lys Leu Lys Glu Cys Cys Glu Lya Pro Leu 

870 880 S90 900 

CTG GAA AAA 7CT CAC TGC ATC GCA GAA GTA GAA AAC GAC GAA ATG CCG 
Leu Glu Lys Ser His Cys lie Ala Glu Val Glu Asn Asp Glu Uet Pro 

910 920 930 940 950 

CCG GAT CTG CCG TCT CTG CCC GCr GAC TTC en GAA TCA AAA GAC CTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp 7al 



[0 10 8] 



-€00— 



(19) 1$^5P4-2 1 1 37 5 

35 36 
960 970 930 990 1000 

TGC AAA AAC TAC Ca GAA GCA AAA GAC GTA TTC CTA G6T ATG TIC CTG 
Cys Lys Asn Tyr Ala 61a Ala Lys Asp ?al Phe leu Cly I!et Phe teu 



1010 1020 1030 1040 1050 



TAC 


GAA TAC GCT 


CCT CGA CAC 


CCC GAC TAC 


Ta 


(TIG GTT CTC 


CTG CTG 


Tyr 


ulu Tyr Ala 


A«M iww D*» 

ATB Ars ois 


Pro Asp Tyr 


Ser 


ral Tal leu 


Leu Leu 




1060 


1070 


1080 




1090 


1100 


CGC 


CTG OCA AAA 


ACC TAC GAA 


ACT ACC CTC 


GAA 


AAA TGC TGC 


GU GCG 


Arg 


leu Ala Lys 


Thr Tyr Glu 


Thr Thr Leu 


GU 


IfS Cys Cys 


Ala Ala 




1110 


1120 


1130 




1140 


1150 


OCT 


GAC Ca CAC 


GAA TGC TAC 


GCA AAA GTG 


TTC 


GAC GAA TTC 


AAA CCG CTC 


Ala 


Asp Pro Els 


Glu Cys Tyr 


Ala Lys ?al 


Phe 


Asp Glu Phe 


Lys Pro Leu 




1160 


1170 


1180 




1190 


12O0 


cn 


GAA CAA CC6 


CAC AAC CTG 


ATC AAA CAG 


AAC 


TGC GAA CTG 


TTC GAA 


Val 


Glu Glu Pro 


Glo Ash Leu 


lie Lys GLo 


Asn 


Cya Glu Leu 


Phe Glu 




1210 


mo 


1230 




1240 




CAG 


CTG GGT GAA 


TAC AAA TTC 


CAG UC GCr 


CTG 


CTG GTT CGC 


TAC ACC 


Gin 


Leu 61y Glu 


Tyr Lys Pbe 


Gin Asn Ala 


Leu 


Leu ?al Ars 


Tyr TTir 



1250 V 1280 1270 1280 1290 

AAA AAG GTA CCG CAG GTG Ta ACT CCG ACC CTG GIG GAA CTA TCC CGT 
lya Lys Val Pro Gin Tal Ser Thr Pro Thr Leo Tal Glu Tal Ser Aie 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCC GAA GCG AAA 
Aan Lea Gly Lys Tal Gly Ser Lys Cys Cys Lys His Pro Glo Ala Lys 

1350 1360 1370 1380 1390 

CCT ATG CCC TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAC CTG 
Arg Bet Pro Cys Ala Glu A^ Tyr Leu Ser Tal Tal Leu Aso Gin Leo 

1400 1410 1420 1430 1440 

TGC Gn CTG CAC GAA AAA Aa CCfi Gn TCT GAC CCT GTA ACT AAA TGC 
Cys Tal Leu Bis Glu Lys Thr Pro Tal Ser Asp Arg Tal Thr Lys Cys 

[0 10 9] 
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(20) 

37 38 
\m 1460 1470 \m 

T(K; ACC GM TCT CrC AAC CGC CGT CCG to; TO TCC OT CTA CA6 
Cys Thr Glu Ser Leu Val Asn Ars Ars Pro Cys Phe Ser Ala Leu Clu 

1490 1500 1510 1520 1530 

CTT CAC CAA ACC TAC GTA CCC AAA GAA TTC AAC CQ CAA ACC TTC kCl 
7al Asp Glu Thr Tyr Val Pro Lys Glu Pfae Aso Ala Glo Thr Pbe Thr 

1540 1550 1560 1570 1580 

TIC ac GCG GAC ATC TGC ACC aC TCC GAA AAA GAA CCC CAG ATC AAA 
Pbc Eis Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys 

15S0 1600 1610 1S20 1630 

AAA CAG ACC GCT CTG OTG GAA aO GTA AAA CAC AAA CCG AAA GCA ACC 
Lys GU Thr Ala Leu Val Glo Leu 7al Lys His Lys Pro Lys Ala Thr 

1640 1650 1650 1670 1620 

AAA GAA CAA CT6 AAA GCG GTG ATG GAC GAC T7C GCA GCT TTC GTA GAA 
Lys GlQ Gla Leo Lys Ala Val Uet Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA GCT GAC GAC AAA GAA ACC TGC TTC GCT GAA GAA GGT 
Lys Cys Cys Lya Ala Asp Asp Lys Gla Thr Cys Pbe Ala Glu Glu Gly 

1730 , 1740 1750 1760 1770 

AAA AAA CTC GTA GCT CCC TCT ac Ga CCA CTG GGC Crc TAATCATAGG 
Lys Lys Leu Val Ala Ala Ser Gla Ala Ala Leu Gly Lea 

1780 
ATCC 3' 
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[011 *«M«e>A^Kfhu, mmz^-^gibxisimv 
[02] }ihskmT)vy^><DN^i^Hi&\zm-<omm. 

[041 ^4A\thhJtm7)v^^>m&=f-mmoft 

DMA'&£3ctaT-&*LfcDNA:t'JrfV-CD:/ny 
l*^e3ifc^T0T&§. 04BlibhlfiL?B7;U:^^ 
>fieTSS<^itie), DNA^««8T^«L;tDNA;*- 
iJ:^v-<D:/n-/^4, 5$r^f0T*^. 0 4CHt: 

[0 51 mmvrz\ihm7)v^^>^±mm(D^m^ 
[061 m^Lft}ihm7)vy^>^±mmT%m'r 

^^"77.% Hp SDHSA4COa^?;a$^-r0T& 
^. f^^. y^:^aHpT13S (Nco) \t. 50 



[0 7] #UTi^U;l/75 HQ^»a0Jfc^»i7xX5^> 
r^ntyx^>y0T*^, PiaitCifi^Si: (A) \tSD 

30 ^>A^S^£«jfeL^;fc0Tfe"5* ^Tz (B) \t (A) CD 
y5^-r>5^Ufc0T*^. m^Ol, 2, 3, MCDD§^ 

1. HBi 0 i±mt^mB 

2. HB 1 0 l/pSDHSAE 1 2:fell{*:®e 

3. HBI 0 1/pSDHSAEl 2®fi[li5> 

40 [0 8] m^m&mB(07^jm&n^7jkrmi!$>^. 

Observed li^SlcHS^tlfcE^J, P r e d i 
c t e d\t^l^lyrzM¥]^7^t. 
[0 9] h;l''^i7^-pBU4 3 7 KOW^^^r 
0T*^. 

[0101 a - 7 5 ^— bra)5^^j^lCi£:>^TS& 0 i^ffi^tC 

(A 1 a 3 3) ^jfi<D75yKE^jB:t;DNAe^J^^ 
•r0r&'5. ^mt. AI a3 3^3-H-r'5S 
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(21) 

39 

[011] ^m^i7^-mmoitib\z^mLft'^^DN 

mi 2] ij'i^^i^^-pASEc \ <Dm^mr$>^. 
mi 3] pASEc 1 ic»iBrr5>;tae)ot MfiiWTjp 

[0141 t hifafsy;!/:/^ >^ttmsr5^^0f ^»rcJ?> 

©:/^X^ HpAMY3 3HSA4<O«!«0rd&^<. 
[015] 1 A5 1 0/PAMY3 3HSA4*i/i:«l 
A5 1 0/PAMY3 3HSAE2Rr;iA510/p 10 
BU4 3 7 KOiSai 4, 16. 1 8^^@0^||±fS 

1 1 £ 1 ^RZfB\Bli'^a>^>:f^>\z:^t-y h 

Standards Ji. SI GMACDE s s e 
ntial globlinfree HUMAN A 
1 bum i n^m^^ft. B r o t hOffiSlCtJ, iSft^ 
XJl^tyhbfco Sff'COl. 2. 4. 5(Z)ffigtCJil A5 
1 0/PAMY3 3HSA4^fctil A5 1 0/pAM 
Y,3 3HSAE2$, 3, 6 ©ffiStCfi 1 A 5 1 0/p 
BU4 3 7 l^^n^nx^yhL^. 20 

[01 6] i^^mm^trnw^L. siiR(c±^^UTfli« 
[017] jaeT*^o®s»«8Sf4c^sB^^'r0Tfc 



i^B8¥4-2 113 7 5 

t. 3 00l>roW:/D*:;;>0ffl«, Rt;pHSAE2*t 

[018] 01 BAJit hlfilf97;P'/^>«eT«SO 
1t^. DNA^jKaT^0Eb>5:DNA:f UlfT-o:/D 
1)5^^3 $^T0T*^. 01 SBlit hifilfl7;l^ 
>ae^«^CO/h«?), DNA'&^«T'&££UfcDN 
A:^iJzfV-COyn*;;^7 4, 5 ^t^fSr^^b. 018 
Cttfchifiif97Jl/:/a>ae^«IStO/^Ji), DNA^dc 
aT&^b;tDNA;f' J:^T-<^:/n*yi^ 6;!i^6 8$:^ 

•r0T&^. 

[019] «^LrchhJfilfl7;L':/5>$*ffieTaS 
r^:/7X5 HpSDHSAE 1 2<OfllS^jB$:^f0 

;^i5. :/^;^5HpTi3S (Nco) 
AiSt r p:/n^-;$^-$^tf/i>aco:/7X5 
^. 

[02 0] pASEC 1 icSiKT^;fesi>c^fc:h]fiif*7;l' 
>ifie^o«l^0T3&^. 

[0 2 1] thifil«7;i/y5>^£ttmBlT5>a!^f^fcsC) 
(DrfvT.^ Hp AMY3 3HSAE 2<O«^0-C^$. 

[02 2] M^L;tt Kjfiiffl7;v:/5>^&*»aT5SS 

•r^:/^;^^ HpKT9 lHSAE4(0fll*^JHS^'r 
0T*^, 



[011 



■ A*CCTTCOCA. TOOACCCTCACAAATCeCAA CTTOCCCACC OTTTTAAAGA CCTCDOTCAO 

HcJcctcct' tctcatccct ttccctcact Vc\\%\Vc\\ 

OAGCACCACC TTAAACTCCT AAACOAACTA ^"0 A*TTC<» • CT AAAACCTG 

CAATCTWAfl AAAACTCCCA CAAATCCCTC CACACC^TCT TCOOTCACAA *CTCTCCACT 

GTTCCCACCC TGCCCCAAAC CTACOGTCAA ' "I""^ 

CAAC»CAACa AATCGTTCCT TCAflCACAAA CACOACAACC C"*««C« ctVcC^CaU 

CCTCCCCAAC TCCAC6TAAT GTOCACCWA TTCCACCACA ""A^AAAC CTTCCTCAAA 

AAATACCTCT accaaatccc accccotcac ccgtacttct *cocaccgca JCTCCTOTTC 

TTCOCTAAAC OTTACAAACC ACCTTTCACt OAATOCTOCC ACCCOOCTOA CaAACCCGCA 

?I CtJ"« «IJaJt«A eOAACTCCCr cacoaaogta ^cocctct« = 

ccJctoaaat ccccttctct ccacaaattc octoaacgtc cattcaaacc gtccccag^t 

ScHn^^i CCCACCCCtT CCCGAAAGCA CAATTCCCAC AACTCTCTAA JCTCCtTACT 

CACCTaACCA AACTTCACAC CCAATOCTCC CACCCCCACC TTCTACACTC CCCACaCOAC 

«?cI«A« iJc«AAATA CATCTCCGAA AACCAGOACT CCATCTCTTC TAAACTGAAA 

OAlTaCTOCO AAAAAOCOCT OCtGCAAAAA TCTCA-CTGCA rCCCACAAOT- AOAAAACCAC 

'cJ^Irn GC «^i?SG« CTCTCTCCCC OCTOACrTCO TTGAAtCAAX AO*«TC«C 

^IIaACTAGC CACAAGCAAA AOACGTAfTC CTACBTATCT "CTCTACCA ^I*"CTCCT 

COACACCCCO ACTACTCTCT CCTTCTCCTO CTOCCCCTOO CaAAAACCTA "AAACTACC 

cJSStllAAT CCTCCCCACC OOC.xbACCCA CACCAATGCT AC.CAAAACT ^^tCGA GAA 

TTCAAACCGC TCCTTCaACA ACCCCAOAAC CTOATCAAAC ACAACTCCOA * = 

cagctgooto aatacaaatt ccaoaacoct ctcxtcottc 

CAGCTCTCTA CTCCCACCCT CCTCOAAGTA TCCCCTAACC TOOGTAAAGT tCGCTCTAAA 

?«?«IaIJ "cCGOaACC OAAACCTATO CCCTGCCCCG-AACACTACCT "CCGTCGTC 

CTCAACCACC TGTOCCTTCT OCACCAAAAA ACCCCWTTT CTGACCGTOT **CTAAATCC 

«C*«CAAT CTCTOOTTAA CCGCCCfcCO TGCTTCTCCO CTCTA0AQ6T tCACCAAACC 

?J«"c«: HcI^TCAA COCAGAAACC "CACTTTCC -"CCCACAT CTGCAC CT 

TCC0AAAAA6 AACCCCAOAT CAAAAAACAO ACCCCTCTCO ^^J**""^ ^vi^lJAGAA 

CCGAAAGCAA CCAAAGAACA ACTCAAACCO GTGATGCACC aCTTCOCAGC ".CtTACAA 

AACCTCACCA CAAAPAAACC TGCTTCGCtG AACAAOC^A AAAACTCGTA 

CCTOCCTCTC ACOCTCCACT COCCCTOTAA tCATAGCATC . I 
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(22) 
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[02] 



I 

Ai^Al aHi iLtiS< rCluValAl aKI sArtPtiaLytAspLeuCl rClu 
AACCTTCCCATCGACCCTCACJaAATCCCAACTTCCCCACCCTTTTAAACAc'cTCCCTC AG 
TTCCAACCCTACCTCCCACTCTTTA|CCCTTCAACCCCTCCCAAAATTTCrCCACCCACTC 

pokF'a'a a tn K CI t& 



[03] 



too 



200 



300 



500 



SD 



Met Aip AU Hit 



Kpnl 
SOL 
PctI 

Xbal 
SpN 



5' CGATTAGTAAGGAGQTTTAAAATGGAC6CTCAC 

TAATCATTCCTCCAAATTTTACCT0CGA6T6TTTA 



era I eohii 



Fok I oahaslv* 



2 
123 



45 



678 



mi 1] 



Noi J Sao I Ssa t £cofl I 

^ C C G C |C G C C C C C G A C C t| c C Clc C c |a A T T C 

CGCCGC|CCCC[rCCACCG|cCCTTAA|GACCT 



94K 

67K — 
^3K — 

30K — 

20K — 



(A) (B) 
M123MMi2-3M 



Hap II cchativa 



6j| I coh«s!vo 
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[04] 



HitilL 

ACCntGCATtCJKCCraUAATCCCAAnTCCCUtCCTmJUACACCTO^ 

ACCCT/CnCCaCTCmiCCCnCAACCKTCCCAAAATmiCCACCamCTTTT^^ 

ucTTaiACcccTcmcTWKCcrmcnierAcmcjuiCACTcccc^ 

TCCCUCCUCmACCGjUUCCUCTCATCCAAmTtACGCOCAACCTCCTOTC 

CaCCnAAAtTCCTAMCGAACTAACOAAmCCTmACCrtCCTACCTIWttMrC^ 

TrCACCAnTCmMmcmAACCCATTTTCCiCCCATCCACTCCnAG P«ll 



Uhl 

CCTCC7CCCCAAACTCCACC^CTCCST^CCAA0CTAAECC C T C Trcr C^ AA^ 

fiTicaACCACCCcmcAcnamAccucTcmccAncccucacACcrrnvTcccAc 

CACCCTCTtAUTCOCI liajtCACAAAnCCCTUACCTICATTCAAACC 

ACrrTACCCCAACACACCTCTTTAACCacrTSCACCTAACTTTCCCACCCCrC 

cmxAcmccccccTT;TacAcamccccA.ucacuncccA(^ 

AACCCCaUCAatTOCCAACCCCTTTCCTmAACCCTOTCACAUTm 

CmAAACTCCnACraaTCACCAAAmtlCACCCAATCaCCCADDCCCACCTT . Ibil 
ACCAATCACTOCA Cmj I I L AACTCTTCCTTACCiCCCTCKCCTOUCArC 



Pill 

' __CAAAA(T CCCACaATCCCTCCACACCCTG I ICCCT G ACAAACTCTCCAOTCTTCCCACtCTCCCC 
ACCTtnmACCCTCTnACCUCCTCTCCCACAACCCACTCTTTC^ 

CAWCCTACCCTUAATtaXTCACTCCTCCCCTAAACAOlAACCa^ 
CCCACCCCmTCCATCCCACTTTACCCACTCACCACCCCAl 1 1 U 1X1 I C GCCTTGCCTTCCTT 

TCACCACAaCACCACAACCCCAACCTOCCCCCCCTOCTTCrCCCCAAC Sill 
ACCAAaUACTCCTCmCT«TCTTt»(XnCCAaCCCaCACCAACCACCCC^ 



CTACAiniiCGCAaCCACCCTCaCACCTCCCCUATAaTCTCCCAAAACCACCICTCCAT 

TCACCCCTCTCCTCCaCCCCnCACCCCTTTATCTAfiACC H 1 1 1 U l ail AKTAaCAASAT 



un 

TCCACCTAATmCACCCUnCCACCAUACGAACAAACCTTCCTCAAAAAATAC 

CmTAUCCTCCCCTAACCT C CTCn CCnC I i 1 U AACCACTTTTTTATCC ACAT6CT 

CTCTACaUTCCCACCCCCTCACCCCTACTTCTACBCACCCCAACTCCTmnTCC- 

nACCCTCCGGCACTCCCaTCAACATCrcTCCCmCACCACAACAAGCGAmCU 

aAAACCnAOUACCACCmCAaCJUTCCTCaAGCCCCCTaCAAACCaXATC 

ATmTCCTCGA.M(racnACGACCCTCCCCCCACTCTTTCCCC Spbt 



aCTOAAACTWAACAATCCTCCCAAAAACCCCTCCTCCAAAAATCTCACTCaTCCCACAA 

TTGA C men ACCAC a Nil lU CCCACCACCTTTTTACACPCACCTACCCTCmTCTTTr 

GTACAAAACCACCAAATCCCCCCCaTCTCCCCTCTCnXCCCOCACTTC^ * 
CCTCqnACGGCCnCTAiUCCCCAGJUMIXCCCGACTCAACCAACnAmT^^ 

GTGTfiCAAAAACTACtKUUACCAAAAGJ^ATTCCTACCrATGTTCaCTA Si 1 1 

TmATCCCTCmCTTTTCTCUTAJmnCATACAACCACATCCnATCCMCCACCr 



046 



04 A 



*«"g*888?8»«I«IS:ir?IIIIIHIin?aiSSIf?i«f«8iI*iimSI«icAeeTTTT 
"«"*t«giIISJSfSnifIS«iS*S«S**I?SI«?Sm*?KIISt*gi*.**»cTTTec 

"*""'=gJ§ggi??HIgIggtgig][iIggg4??Mg?4gS5l««<iT,TTTTc 

CA*..A*e«»C«gTCTgOTOOA*|TJgT^^^JJg»^^gge^A.ee 

*«*""»g44iIg*»ggggIg«gg«g?gi:ggg*ggIIIgg"?rTTTTAec 
— SAC 
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me] 



EED 




»7lllQle<0 ItK) 




Pokl 



Fok r 



Lirsnt 1r«giint 
• , IBItb 



Banftl 
CIt I 



Obteried : Hel-Aip-AU-Bli-Lri-Str-Cltt-Vtl- 
PradlclBd I y«l-Aip-AI»-ail-Ln-Sir-Clo-¥H- 



fl □*( SD lfc«toA|iiHil«aBr_ 

MgttMogt«Maaggat«1^TTA6TMOOJMQmAAAiE?05ACQCTCXC«MtGC 
t^AAmnCCTCCAAATnTACCTOCQACTOrTTApi 




DflCMM 

4.4U> 



AIt-Bli-Jlrr-Phe*LM-Aip-tea-Ct)r 
AU-Hli-Arf-Phft-Lri-iik»-Lta-Clr 



[010] 



o a n « aj 

LiuValL«uAlaGl7Pr«AlaAlBAl*SerAliGlijThrAlaAtnLytStrAin 

TTCCTTCTCCCACCA CCCC CCCCTCCCJ^CTCCTCAiuiCCCCOAJ^CAAATCCAAT 
Hp B I . . 

C 



QinHt 



11 2] 



[SI9] 




EcoRl Kinds 

.Sail 




:coRl 



7.7 kb 



»IU4aT I 



OQDOGOQlISMKICrCCCOmTIC 




Lt« W Uu AM 6tr Pre ill. u» u« I 



■A»tei 

LIU 
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II 3] 



II 4] 



Not I 



AGCTTOTAATOATAOC OOCCOCGOAOTOCTOACSCTCAC 

ACATTACTATCOCCaa • COCCT CACaACTOCOAOTOTTTA 



Hindi I) tdiMlfi 



Hindi |.| I iiH I 




pUCI ihsa 



B • I K I I VMONA«» 




Atiei •UCIINIA 
LI M if » 




•-7 t^-ttprt*^-?*- K 

Hatl n 

im M» •>? Pra ill. Us tU IM ill* 
• tlftsfliiaiisatt •)aaCC^«CAA(liaCiaACttCTCAC« ta«f*a|tl 

cocTCACQAeTaeaAaTaTrTAt 



HSA 

1» Ala »H U« Ha 




a UK* 



II 7] 



II 5] 



12 5 64 32 16 0 A 2 1 0' broth broths 5 

\ \ ( { (■ 




Hindm 
Kpnl 

Pstl 

Xbal 
SphI 



100 200 300 400 500 



123 



45 



676 



PHSAE2 
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II 6] 



I- AACCTTC5C1. 
CAAAACTTCA 
CACCACCACC 
CAATCTCCAO 
CTTCCCaCCC 
CAACCCAACO 
CCrCCCCAAC 
AAATACCTCT 
TTCCCTAAAC 
TCCCTOCrcC 
CCrCTOAAAT 

cccccccrcT 
OACcraACCA 

CGTCCffCACC 
CA^TOCTCCB 
'CAAATCCCCS 
AAAAACTACC 
CCACACCeoS 
CTGOAAAAAT 
TTCA* ACCQC 
CAGCTCCCTC 
CACQTCTCTA 
TCCTOCaAAC 
CTCAACCAGC 
TOCACCCAAT 
TACCTACCCA 
TCCOAAAAAC 
CCOAAACCAA 
' AAATGCrOCA 
OCTCCOTCTC 



T06AC0CTCA 
aaGCCCTCCT 
rTAAACTCCT 
AAAACTOCOA 
rCCCCCAAAC 
AATGCTTCCT 
TCCACCTAAT 
ACSAAATCCC 
GTTACAAACC 
COfcAACTGOA 
GCOCTTCTCT 
CCCACCOCTT 
AACTTCACAC 
TGGCOAAATA 
AAAAA&CCCT 
CCGAT^OCe 
CAGAAGCAAA 
ACTACTCTCT 
CCTGCGCACe 
TGGTT0AA6A 
AATACAAATT 
CTCCCACCCT 
.ACCC6CAACC 
TCTCeCTTCT 
CTCTGCTTAA 
AACAATTCAA 
AACGCCAGAt 

ccaaaoaaCa 
aacctoacga 

AGGCTGCACT 



CAAATCCCAA 
TCT0ATC6CT' 
AAACCAAOTA 
CAAATCCCTO 

ctacggtcaa 
tcagcacaaa 
ctgcacccca 

ACGCCCTCAC 

agctttcact 
cgaactgcct 
ccacaaa7tc 
cccoaaacca 

CGAATCCTCC 
CATCTCCCAA 
GCTCCAAAAA 
GtCTCrCCCC 
ACACGTAtTC 
CCTTCTCCTO 
CCCTCACCCA 

accqcacaac 

CCACAACGCT 
CCTCCAAOTA 

Caaacgtatc 
cc'acoaaaaa 
ccgccgtcco 

COCAOAAACC 
CAAAAAACAC 
ACTGAAACCG 
CAAApAAACC 
CCGCCTGTAA 



CTTCCGCACC 
TTCCCTCACT 
ACCOAATTCG 
CaCaCCCTCT 
ATCOCTCACT 
GACCACAACC 

ttccacgaca 
ccgtacttct 

CAATCCTCCC 
CACGAAGCTA 
6GTCAACCTC 
CAATTCCCA6 
CACftCCCACC 

aaccaccact 

TCTCACTCCA 
CCTGACT.TCG 
CTACCTAT5T 
CTCCOCCTGO 
CACCAATCCT 

ctga-tcaaaC 

CTOCrCGtTC 
TCCCOTAACC 
CCCTGCCCC C. 
ACCCCCCTTT 
TCCTTCTCCG 
TTCaCTTTCC 
ACCCCTCTGO 

ctcatsgaco 

TCCfTCOCTG 
tCATACGATC 



OTTTTAAACA 
ACCTTCACCA 

•CTAAAACCTC 
rCOOTCACAA 

'CCTCCCCTAA 
CCAACCTCCC 
ACCAACAAAC 

acgcacccca 
acocosctga 
acccctcttc 
cattcaaagc 
aactctctaa 

TfCTAGACTfl 
CCATCTCTTC 
TCGCAGAAGT' 
TTGAATCAAA- 
TCe>CTACOA 
CAAAAACCTA 

acgcaaaaot 

AGAACtCCCA 
OCTACACCAA 
rOOGTAAAGT 
.AAOACTACCT 
CTOACCGTGT 

CTc~; agaggt 

ACCCCGACAT 
rOCAACTCCT 
ACtTfiGCACe 
AACAACGTAA 

c r 



eCtCCCTSAC 
CTCCCCGTTC 
CCTACCTCAC 
ACTGTGCfcCT 
ACAGOAACCG 
CCCCCTOCTT 
CTTCCTCAAA 
ACTCCTCTTC 
CAAACCCCCA 
TCCAAAACAC 
OTOGCCAfrTT 
ACTCCTTICT 
CCCACACOAC 
TAAACTCAAA 

aoaaaacgac 
acacgtctoc 

ATACCC'TCgT 
C6AAACTACC 
GTTCGACQAA 
ACTCTTCCAA 
AAACCTACeO 
TCCCTCTAAA 
OTCCCTOCTO 
AACTAAATCe 

tcacgaaacc 
ctccaccctg 
aaaacacaaa 
tt'tcutacaa 
aaaactcgta 



II 9] 



[02 0] 



Hindlll 




[K7T] 



Fotcl 



pTIISQico) 12M> 



Not I 



AQCTTaTAATQATAOC aOCCaCOOAOTaCTOACQ CTC AC 

ACATTACTATC0CC60 COCCTC ACOACTbCOAdTOTTTA 



Hindi 1 1 oohnlv* 



HIndl'i I I 



Fokl 



fokl 



XMtU ItlltUUTTTTACCnSGiaUin'A 



Laroeat fraoMnt 

• I 1.Bkb 



Barrel 
Clal 



Larsfl fraoMMt 
. ISkb 




Fokl eohidvi 




L«f|iii fr»|wnt 
I LI 



H *Clal SD Jte>D JQiHslvi&r 

BftgttCicgttiiiaooOtil^TTACTAAGGACCmAAAATGGAl^aC*';;!^ 
ucMgtgcttttttcccitig^AATCATTCCTCCAAAnTTACCTaCGAGTOTTTAsff 




iSkb 



Pup 



A ■ H I I »MONAtt» 



HSA/ 



pSPHSAEia 
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II 8] 



ACCTTCC^TCC^CCCT Oaa TCCCiUOTagACCCT^ 

ACCnACCTCCCACTVTTTAC CCTTCWCGCCTCCC/UUUTTTaCCACCCi CTCCTTnBWCTT 

UCTTtAAACaXTCCTTCTCATCCCmCCCTCACrKCmiCCACTWCCCnCP 

TtCCCACOACACTAGCC^LUICCAinTATCGUCTCCKAOCCWMCCTeaan^ 

CaCCnA^CTCCTAUaMCTAACCCMTTCCCTJAAJlCaCCCT/UXTCJ^ 

TTCACtiTTOnUTTCCOTAACCfiJlTnTCCACCaTCftlCTrcnAG Pit! 



Iphl 

CCTCCTCCCCAAACTCaCTAACTTOCTCACCAACCTAA CCCC T C nCTCUAAA 
CTA(CCACCACDCCTT7CACCTCCTrCACCaCTCCTTCCATTCCCCACAACAC I.f 1 1 I C ICCCAC 

CUCCTCTCMATCtCmntTCCACAAATTCCCTCAACCTGCAnCAAiCC 

ACmACCCCAACACiCCTCmAiCCCACTTCCACCTAACrmCCACCCCTC 

CTKCCA6TOCCCCCC7CTCCCACCCCmCCCA.tUCA(UATTC0CACUCr 

AACCaC«ACACCCTCCCCMCOCCnTCCTCTTAACCCTtnCACAaTTre 

mUACTCCnAmACCrCACCAAAtmAUCCCAATCCrcCCACCCCCACCTT , Ibol 
ACCAATCACTCCACTCCnTCAA l.lO t LGC !r.maCCCTaCCaGCAACATC 



PilC 

AOTCmTCACCCTCmiCCCACCTCTtCaCAACCCACTmrCAaCCTCACAACCCT 

ccCACCCCCTTTKATCcacmAtaAOTAccAcccamCTccTTccccTTcecm 

A«.UCCAACTCC7GmCTCamCC«TrCCAC«CCC£a^ 



tlil 

CCATTACaCCTCCCCTAACCTCCT&Il W;! ItnTOCAACCACTTTTTTATCCACATCa 

nACCCTKXCCACTCCCCATCAAaTCCCTCCCCTltUOCaCAACAAaCATTr^ 

nAAACCT TACAAA CCACCTTTCACTCAATCnCCCACCCGCCTGAtAAACCCCCATC 

ATCmtCTCCA.UCTCACTTACCAC6CnCDCCCACTCTTTCCCC SphI 



CTACACTCaCAUCUCCCTOCCACCTGGCGAAATAUTCTI^ 

TUCGCCTXTCCTCCCACCCCTCCACCCCmATCTjXACCCmrtCrCCTUCCTACU^ 



CTOTCTAAACTUAACAATCCTCCCAAAAACCCTCTC CAAAAA TCTCACTSCATCCC 

mACTTTmACCACjttmTTCaCACCACCTTmAWCrCACCTAfiCCTC^ 

mCAAMCCUGAJUTCCCCCCCGATCTCCCCTCTCTCCCCm • 

CCTCC:firrACCCC(CCCTACACC0CAfiACACCCCCCACTCAA6CAACnA Ui ! I flU CACACCTT 

CmsaAAdAaACGCACAAUAAAACACmmCTAeCTATarTCCTtTACCAATA^^ Silt 
mCATCDCTCTTCCrrrrCTGCATAACCATCCATACAACCACATCCTTATCCCACCACCT 



CrCCAAAAATCCrCCCCACCeeCTCACCCACACCAATCCTACCCAAAAaTOTTCQACCAA 

- r ACCACCCOTCCCCOACTacerCTCCTTACCArcCCTTTTCACAACCTGCTrAACTTTGC 

""""ggIigIIgf^g^^gggg4g$^s^f♦I^♦^«♦?♦♦^I?ss^♦SISII8g^^oTee.eec 

"""gg*ggSIggIg?t$g»Ilgg?I**glIgggI4?*»""" 

AACACTAC 
TTCTCAT 

gl?«gg'"" 

i*ATCCT6CACC0AATCrCTCCTTAACCCCCCTCCCTCCTTCTCCCCT thaf 
ACATTCATTTACCACST6CCTrACACACCAATTCCCaSCAQCCACaAA0ACCCCA9ATC 



CAAAAAACA 



x»> r 

CTAaAffOTTCACSAAACCrAeCTiCCCAAAOAATTCAACeeACAAACCT 

TCCAACrCCTTTOeATOCATOCCTTTCTTAACTTCCCTCTTTCCAACTCAAAG 

""""g^g?Sggtg*IIIgg«|giISIggg*t**4g$*gggg^g««rTTrTTC 

'»i«igggIg!ggIgg4fj!ggI$»mfgini£gt^fgg«TecTTTCT 

""**"«t*gI?4»«Sg?I?*I?g«gMJIgg§*ggIIIggI«TTTTT.eC 



CATTACTATCCTAO DinflX 
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imi] 




[^iSffijEl] 

mi] :^^m^^f)mifL. ^mz^gLvrmmv 

[04 A] 04A(it hjfii«7;i/y5>3ae^«^(D;t 
si). DNA'&j^»-C^^U;?i:DNA:t»J:^-7-(0:/D:y 



[02 2] 




^ 1 0T&^o 
[04 B] 0 4BlithJfilfg7;i/:/^>ite^S^CDfc 
Ji), DNA'&^tar^^UfcDNA:tUnf'7-0::^D^y 
^^2$^T0'C3^^. 

(04 C] 04C«bhjfiif37Jl/:/5>fiC;T<S^Ofc 
DNA'&jS«aT^J5eL/feDNA:t'TJ::i-7-CD:/Dty 
^^3^£^~r0T*^. 

[04D] ^4D\thhm7)vzr^>m^mm(Dti 
[04 E] m4E\t\ihJiim7)U'/B.>i&&^mm0rz 

DNA^jStS-C^jSLfcDNA:t'Jz/V-(0:/D-/ 

^ 5 ^T^tm-v^^o 

[04 F] 0 4F(ithjfilfS7Jl/y^>lBG^S}«CDyi 
86. DNA'&^«!T^f£b;^DNA:tU=fT-CO:/Du/ 

[04 G] 04G«fchiliiffif7;^:/^>afi^«}®co;/i: 
{7 7 ^Tjkrm^^^o 
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[0 61 fflSLfct:hiIafB7Jl/:/'^>^>cB®t?»Sr 

Kp SDKS A4CO^^^®^^-r0Tfe 
^ K p T 1 3 S (N c o) (i, :kmm 
t r pyn^:-3^-i&'&ty^cDy^X5 KT*^« 

yn-^x-f >i^0TS>^o I^eiCSE'^S^i: (A) \tSD 

^>A^n^9k&.Lftm'V$>^. ^ft (B) \t (A) (^) 

1/3 o^osa$jfluTfsi«oaa*3!iS. yjwrtcD 

yx-r>^^L.;^0r^^. 0*oi, 2, 3, Mois^ 
it^ToaoT*^. 1. HBi 0 i^s«^se2. H 

B 1 0 1/pSDHSAE 1 2^a»Sa3. HB 1 0 
1/pSDHSAEl 2S©®iJ'M. ^H^^-:^- 

[081 iHassMa(^7^/®E^j$^-r0T*^. 

Observed \mm\zmm^tirzmm. P r e d i 
c t e dlt^^Lftmrn^TR-r. 
[091 h;i^'^^;5'-pBU4 3 7 ICO^^Sr^r 
0T*^o 

[0101 a-7^7-1f(D5}^«!ilCi£^^TfeD5>ie^^lC 

(A 1 a 3 3) f^ifiC07^yKS^JRtXDNAE3?iJi£^ 
-r0T*5. U^. ^mt. Al a3 3<£3-H-r^E 

-To 

[0111 ^m-^^^-m?^(oittb\zi^mvft^giDN 

[0121 »i5'^i^3'-PASEC 1(^«S0-C*^. 

[0131 pASEC 1 icausf ^»:t*ot hjfiiit7;u 
[0141 t: hitmyjvzf^ ym^mr^m-r^ft^ 

OZf^T.^ HpAMY3 3HSA4<D^S0-C*^« 

[0151 1 A5 1 0/PAMY3 3HSA4Sfelll 
A 5 1 0/PAMY3 3HSAE2Rr;iA51 0/p 
BU4 3 7 iCOiSei 4. 16, 1 8^fflgCDiS^±f9 
1 u 1 ^imRZSS\Bl±^u>:A>:fy>\ZX^^y hL 
fitt hifii^7;i'y^>fii«^T::/nu/7^<>yb^0Tfe 
S t a n d a r d s (i, SI GUAOE s s e n t 
ial globllnfree HUMAN Alb 
urn i n$ffiVi/to B r o t hCD&eiCit, *&ifti£X3p 
yhLTc. S^-cOl. 2. 4, 5 (^ffigtlJi 1 A 5 1 0 
/pAMY3 3HSA4^/i{d:l A5 1 0/p AMY 3 



3HSAE2$, 3. 6CD{igtCttl A5 1 0/pBU 
4 3 7 l^^ti'enT.tsyhLtto 
[0161 *5g§g«e;&^iS^§H.. ^f5lC:^^fiKLTS}^ 
LTz. t:hifiifg7;i/:/5>^£:3-H1-'5DNAE3fU^&^ 

[01 71 mBi'^(omtmm^&<o^m^7r^rEir$> 

t. 3Z><D^m^:/UyC;(Dmi&. &t;pHSAE2;>^ 

[0 1 8 Al 018 Alit hskmrjv-^^ >3ae^«^ 

<D^J6v DNA'&*ffiT^jSU^DNA:tU:/*T-a>:/ 

[01 8B1 01 BB\t\ihJkm7)v:f^>^&=r-msk 

(D-ftisb. DNA'&*t8T^^Uyi:DNA;t'J=fV-C0:/ 
n-/^7 2S:^T0T*^»o 

[0 1 8 CI 0 1 8 CJit hiftL«f7;i^y^ >se^«i^ 

(D-ftisbs DNA^gLm'V'^0LLftDNA:t^)d'^-(D:f 
D-/^3$^-r0T35^. 

[0 1 8 Dl 018 Dfit hifiif97;^:/^ >S^a^ 

CDfc«6. DNA'&«taT^)«b/i:DNA:rU:Jv-CD:/ 
□ u/i'4=£^-r0T*^. 

[0 1 8 El 018 Elit hifiim7;i/:r^>fieT«i^ 

Ofc^. DNA'&^taT^^UfcDNA:*- Uz/V-(^:/ 
n-;^5$^'r0T35^. 

[0 1 8 Fi 01 8 Fttt hfkm7)v:f^>m&f-m^ 

<0^86, DNA-&J*«8T'&£SbfcDNA:t'J:iV-CDy 
D-;^6£^-r0T*^« 

[018G1 miBG\t\ihikm7)Vf^>mB^m^ 

DNA^*«T'&^SUyS:DNA:t'J::^V-<0:/ 
Du/5?7S:^-r0T*^o 

[0 1 8 HI 018 u\tt hf!xim7)vzf^ >m&Fmm 

(DftHb. DNA'&«WT'&J^U/tDNA:t'J:^'7-<0::/ 
nryi?8^^-r0T3&^o 

[01 91 «SUfct hjfiLfS7;i.y5>$±I^MT«iS 
■r<by^X5 KpSDHSAE 1 2oaSC^!i$^-r0 
T*^, f3:^. y^X5 HpTl 3 S (Nc o) Ji. :k 

mm t r p:/D^:-!$'-£#tf^aoy^x^ ht3^ 

[0 2 01 pASEC nc}S®?'r'5fc56(Ot hJfilfg7;l^ 

>iae?<D=Ba0T*^, 
[0 2 11 t:hjfii^7;u:/^>^&ttmSTi>»T^;tJe) 

(O-fyT.^ HpAMY3 3HSAE2a)ffiS0T&^. 

[0 2 21 ««Lfct hJfilfB7;U:/5>^;^KIlTKiS 
■r^»:/^X^ KpKT9 lHSAE4C0:B^^]!S^£^f 
0TfeS. 

[^iBi!«iE21 

[liiE»Si§S«l 0M 

[iiiE««tSg«l ^0 

[tiiE;5ftl SUE 

[^iErtSl 



-611— 



(30) 



#Ba¥4-2 113 7 



CAAAACTTCA 
CACCACCACG 
0AATCTO£AO 
■ CTTCCCaCCC 
CAACCCaACC 

ccrccccAAC 

AAATACCTCT 
TTCCCTAAAC 
TCCCTCCTGC 
CDTCTOAAAr 
GCCCGCCTCT 
CACCTCACCA 
CffTCCCCACC 
C A^TCCTCCC 
CaAATCCCCC 
AAAAACTACC 
CCACACCCC& 
CTCCAAAAAT 
TtCAAACCCC 
CACCTCCCTC 
CACCTCTCT A 
TOCTOCAAAC 
CTCAACeACC 
TCCACCCAAT 
TACCTACCCA 
TCCGAAAAAO 
eCCAAACCAA 

, aaatgctsca 

OCTOCOTCrC 



tgcaccctca 
aacc6ctcct 
ttaaactcgt 
aaaactccca 
tgccccaaac 
aatocttcct 
tcgacctaat 

ACCAAATCCC 

cttacaaacc 
ccaaactcca 
ococttctct 
cccacccctt 
aacttcacac 
tgcccaaata 
aaaaaccoct 
cccat^ccc 
cacaaccaaa 

ACTACrCTCT 
CCTCCCCAGC 
TCCTTCAACA 
AATACAAATT 
CTCCCACCCT 
.ACCeOOAAGC 
TCTCCCTtCT 
CTCTCCTTAA 
AAGAATTCAA 
AACCCCAOAT 
CCAAACAACA 
AACCTCACCA 

AcecTCCAcr 



CAA ATCCCAA 
TCTCATCCCT 
AAACCAACTA 
CAAATCCCrO 
CTACCCTCAA 
TCaCCaCAAa 
CTCCACCCCA 
ACCCCGTCAC 
ACCTTTCACT 
CGAaCTGCCT 
CCAOAAATTC 
CCCCAAA^CA 
C0AAT0CT6C 
CATCTCCCAA 
CCTCCAAAAA 

gtctctgccg 

ACACCTAfTC 
CCTTCTCCTC 
COCTSACCCA 

accccacaac ' 

CCACAACOCT 

cgtccaagta 

CAAAC6TATG 

cc'accaaaaa 
ccccccfccc 

CCCAGAAACC 
CAAAAAACA6 
ACTGAAAOCC 
CAAACAAACe 
CCCCCTCTAA 



GTTCCCCACC 
TTCCCTCAOT 

AcccAArrce 
cacaccctct 

ATCCCTCACT 
CaCGAC AACC 
TTCCACCACA 
CeCTACTTCT 
GAATGCTGCC 
GaCCAACCTa 
CCTGAACCTG 
CAATTCCCAC 
CACCGCGACC 
AACCACGACT 
TCTCACTCCA 
CCTCACT.TCC 

ctacctatct 

CTCCGCCTCC 

CACCAATCCT 

CTCA-TCAAAC 

CTaCTCGTTC 

TCCCCTAACC 

CCSTGCCCCC- 

ACCCCfrO TTT 

TCCTTCTCCG 

TTCACTTTCC 

ACCCCTCTCO 

OTOaTCCACC 

TGCTTCGCTC 

tGATACGArC 



OTTTTAAACA 
■*CCTTCACCA 
•CTAAAACCTC 
TCCCTCaCAA 
CCTGCCCTAA 
C5AACCTCCC 
A^GAACAAAC 
ACCCACCCCA 
ACCCCGCTCA 
aGCCCTCTTC 
CATTC AAAGC 
AACTCTCTAA 
TTCTACACTC 
CCaTCTCTTC 
TCCCACAACr- 
TTCAATCAAA 
TCCTCTACCA 
CaAAA aCCTA 
ACGCAAAACr 
AGAACTCCCA 
CCTACACCAA 
TCCCTAAA6T 
-AACACTACCT 
CTCaCCCTCT 
CTCTACaOOT 
ACCCGCACAT 
rcOAACTOCT 
ACTTCCCaCC 
AACAACCT'AA 

c y 



CCTCCCTCAC 
CTCCCCGTTC 
CCTACCTCAC 
ACTCTCCACT 

aCaooaaccc 
ccccctcctt 
ctt'cctcaaa 
actcctcttc 

CAAACCCCCA 
TCC A AAACAC 

CTccGCA&rr 

ACTCCTTACT 
CCCACACCAC 
TAAACTGA AA 
AGAAAACC AC 
ACaCCTCTCC 

ataccctcct 

CCAAACTaCC 
GTTCCACCAA 
ACTCTTCAAA 
AAAGGTACCG 
TCCCTCTAAA 
0TCCCTC6TC 
AACTAAATCC 
TO ACCAA ACC 
CTGCACCCTC 
AA AAC ACAAA 
TTTCCTACAA 
AAAACTCGTA 



m2] 



J 

AtpAtaNi sLy»StrSlu7« lAI iHI lArtPhcLyiAipLBuClyClu 
AAGCTTCCC ATCC ACCCTCAC |aAAT CCGAACTTCCGCACCCTTTTAA AGAC'CTCCCTCAG 
TTCCAACCCTACCTCCCACTCTTTA|CCCTTCAACCCCTCCCAAAATTTCTCCACCCACTC 

ToHi'm'm m tt ffl « ■ £ 



[03] 



HA] 



100 



200 



300 



coo 



500 



Hindm 
Kpnl 

Sail 

PsU 

Xbal 
SphI 



Hu^n 

ACCrTCCCATCCACCaCACAAATCCCAA(rrTCCGCACCCTm>U«ACCT(OTTCACWA 

ACCCTACCTCCCACTCmACCmCUCCCnXCCAAAATTTrrCCACCCACTCCTnrCAACTT 

AACm*\AAGCCCTCCTTCTCATCCCTTTCCaCA7rACCmACCA(n^CCCCmU 

TCCCCACCAACACTACCCAAACCCACTCATCCAACTCTOACCCCCAACnCCTKTCCAAT 

CCACCnAAACTCCTAAACCAACTAACCCAAnCC:TAAAACCTCCCTACaCAC(lUTCTCW 

nCACCA 1 1 ICCnCATTCCCrrAACC :;ATTTTCCACCaTCCACTCCTTAC Ps I r 



[04 B] 



2_ 

123 



AS 



GTS 



pHSA 



PHI 

CAAAACTCalACA^\TCCCTCaCACCaC^CCCTCAC^AACTCTOACTCTOCCACCCTC^^ . 
ACCTCM rTCACCCTCmACCCACCTCTCCCACAACCCACTCTTTCACACCTCACAACCCT 

GAAACaACC(nUAATCCCTCACTC:TKCCTAAACACCAACCCGAACCCAACCAATCC7TCCT 
CCWCCCCCTTTCCATCCCACTTTACCCACTCACCAaCCATnCTCCnCCCCnacnCCn 

TCACUCAAACiCCACAACCCCAACCTGCCCCCCaCCnCCTCCGUAC 5i 1 1 
ACCAACCAACTCCTCTRCrCCTCnCCCCTTCCACaCCCCCACCAACCACCCCTTCACCT 
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[04 C] 



Uil 

TCCACCTAATCTCCACCCCAnCtACCACWCOACAAACCTTCCTCWAitAAUC 

CCATTACACCTCCCCTAACCTCCTSTTGCI K; nGCAACfa C T ; L I l ATCCACATCC: 

CTCTACCAAATCCCACCCCCTaCCCCTACTTaACSCACaXAACrcaCTrcm 

. nACCCTCCCCCACTCCCarCAACATKCTtCCCTTlACCACAACAACCCATTTCCA 

CTAAACCTTACAAACCACCTTTCArrcAATCaCCCAGCCGCaCACAAACCCCCATi; 

ATCTTTCCTCCUOTACnACCACCCTCCCCCCACTCTTTCCCC Utl 



[04 D] 



ro »7 4 

Sphl 

CCTCnCCaAAACTCCACCAACraCTCACCAACCTAACCCCTCrTCTCCAAAA 
CTACCi^CaCCCCTTTCACCTCCmAttCACTCCTKCATTCCCCACWCACCnTTintCC^ 

CACCCTCTCAAATCCCCTTCTCKWCAAAnCCCTCJIACaCCmCAAACC 

ACmACCCCAACACACCTCnTAACCCAOTCCACCTAACTTTCCCACCCCTC 

CTCCCUCTTKCCacrCTCCCACCCnTCCaAAACCACAATTCCCACUCT 

AACccccccAacccTCCc&wcKcmccTcn.ucmcnc^CACATrre 

CTCTAAACTCnTACTUCCTCACCAAAOTCACACaAATCaCCacaCCACrrT Xial 
ACCAATCACTCaCTCCTTTCAACT C T MCm C&ACCCTCCCCCTCGAAGATC 



I4E] 



nACACTCCCCACACCACCCTCCCCACCTWCCAAATACATCTCCCAAAACCACCAaCCAT 

TCAaCCTaCCTCCUCCXrCCACCCCmATCTACACCCTrrrCCTCCTCAKTACACAA^AT 



CTCTTrTAAACTC AAACAA TCaCC CAAAAAC CCCTCCTCCAAAAATCTCACTCaTCCCACAA 
nCACrrTCnAreACCCTTTTTIXCaCCACCTTTnACACTCACCTACCCrCT^ 

'(;T.\CAAAA(XACCAAATCCCoCCCCATCreCCCTCTaWC«rrCACnCCnCAAro^ 

OTCCmACCCaCCC:ACACCCCACACACCCCCC;*CTCAAGCAACTTACTTTTCTCCACACCTr 

CrmCAAAAACTACCMCAACCAJ^ Sill 
TTTCATCCCTCnC(TTrTCTCCATAAX^TCCATACAACCACATCCnATCCCACCACCT 



HF] 



?cac.cggjc.cr.cjcjgTCcjjcjjc;c^ 
crcc.*...TgcTCggj^cccccTC.cgj.c.cc..^ 



TTCAkAC 

CACCtce 



14 G] 



Ac.TTCAT*ni§ies{g8g?*i§isi?!H*fggi8E?;ssgiiE;is][ass5icATc 

[S34H] 



"'i?g**?giig«gg?g?fjgj?*ggigiiigggigjfgij=g,„„TTc - 
"=i8g:*ggigggigig?iggigg$gigggggigij«g?i4gcT« ...„■ 
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ms] 



SD 



Met Asp AU HU 



5* CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCQAQTGTTTA 



Cla I cohesive 



Fck I cohislva 



mi] 

(A) (B) 
Ml 23M Ml 2 3M 



94K — 

20K — — 



■67K 




oTl«(Wco) 12» 



[CUT] 




FflJtl 



BarM I 
Fok t 



pjTicrwaiccmMM io ac gTg ie 

IMTClTRnaMTTTXPOCnJCOCnTTTA 



Gift I 



Ltrgnt fraocont 



Liroe fraoaent 

2.0 )cb 



J 



ft Oil SO ftaitpAUHi»U2_5»_ 

ii0ttc«catiia«ea09ta^AnAGTAAGGACGTnAAArfS€E£^CA£«i«lcc 
ttc*agtoc«Tilttccc«tii3TAATCAnaTCCIUUmTACCTCC6AGT6TTTAM 




dSOHSM 

4.4)ts 



m9] 



Otiicrtfie : yet-Aip-AU-Hii-lT|-Ser-Clo-Vll- 
Pre(iicle<l : Uet-A«p-Ali-Hii-L?s-S«r-Cla-Vil- 



AU-Hls-Ari-Phe-LfJ-Asp-Leo-Clr 
AIl-HH-An-PhE-Lyi-Aip-Leu-fitr 




EcoHl Hrndm 

Sail 




:coRi 



PJIU4J7V 

7.7 kb 



II 01 



as X n s I 

LiuV« tLeuAUClyPro M aAI aAl iSe rAI tC I uTh rA I lAanLr iSe rAsn 
TTCCTTCTCGCACCA CCCC CCCCTCCCACTCCTCAAACCCCCAACAAATCCAAT 
to U [ 
C 



NK I 
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[Hill 



[01 2 J 



Not 1 Sttl Su I Hcofl I 

CCCC |c'cCC CCGC ACCT| c::cjccb !AATT C 

CCCCCC|CGCCfrCCACCc|cCCTTAA|CACCT 



K*pll cchsstvo 



lliMlIt Mm! ktftflll 




Net I 



31 



5m» I 

u« 111 ij* All iir 111. iti All . 

t t «sl t« t a«tiOBi«CCO qSCCC OCttOAqCTCCCpOOAATTCi H*cct> 




113 1 3] 



114] 



Not 



AOCTTOTAATGATAOC GCCCGCGGAGT GCTa ACCCTCAC 

ACATTACTATCGCCaO COCCT C ACCAC TOCG AOTG T 1 T A 



H IndlM c«hniv* 



Ain6 \ n BanKI 




Fokl eohialv* 




Fokt 
Bt«HI 



I It 




pUCItHtA 



I I "SA 

SiaHt I «MtDNA»4- 



Ap/^ pAtlGI »UCIJHSA 





S MmI I 

W Ua iU Ch il> , ill 11. %m iU 



te ill >tii tn lir Ctu ftl 
OCC BCOAOTOCTOACacTCAC** » t • a t • • t i T 
aCTCACOACTOCOAOTOTTTAio 




O HIA 
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[Bl 5] 



II 8 A] 



ng/pl 

250 12 5 66 32 Ifi S t 7 1 0 broth broVuS 

> \ \ n( ( ( 

Standards 



U hr 
16 hr • • 
l&hr • • 



O • • • • • 

« » • t • • • • 



• • • • 

12 3^ 5 6 1 2 3 456 
lut 1 5 



HindO 

ACCTTCCgATCCACCCTCACAAATCCCAACTTCC(gACCGTmAAAS*CCTCCC7CAC CAA 

ACCaACCTCaACTCmACCCmAACCarCCCAAAATTTCTCCACCCACTCCTmC^^ 

AACTTCAAACCCaCCTTCmK(OTtCaCACTACCTTCACaCTCCCCCTTtCAC^ 

TCCCWCCAAWaACCCAAAaCATOTCCAACTCtntACGCCCAACCTCCrarTi^^ 

CaCCnWACTlXTAAACCAACTAACCaUnCOTAiUUCnaCTACCTCtCCAATCTC 

nCAttATTTCCTTUTTCCCnAACCCATmCAaCATCCACrCCnAC ?% i I 



II 6] 



j* aaccttccga 
oaaaacttca 
caccaCC acc 

CAATCtCCAC 
CTTCCCACCC 
CAACCCA ACC 
CCTCCCCAAC 
AAATACCTCT 
TTCCCTAAAC 
TCCCTCCTCC 
CCTCTCAAAT 

cccccccTcr 
cacctcacca 
cgtccccacc 
ca-a^tcctccc 
caaatc cccc 
aaaaactacc 

CCACACCCCC 
CTCCAAAAAT 
TTCAAACeCC 
CACCTCCOTG 
CACOTCTCTA 
TCCTCCAAAC 
CTCAACCACC 
TGCACCOAAT 
TACCTACCCA 
TC CCAAAAAC 
CCCAAACCAA 
AAATCCTCCa 
CCTCCCTCTC 



TCCACCCTCA 
AACCCCTCCT 
TTAAACTCCT 
AAAACTCCCA 
TCeCCCAAAS 
AATCCTTCCT 
TCGACCTAAT 
ACCAAATCOr 
CTTACAAACC 
CCAAACTCCa 
CCCCTTCTCT 
CCCACCCCTT 
AACTTCACaC 
TCCCCAAAT A 
AAAAA&CCCT 
CCCATC^CCC 
CACAAGCAAA 
ACTACTCTCT 
CCTCCGCACC 
TGCTTCAACA 
AATACAAATT 
CTCCCACCCT 
ACCCCCAACC 
TCTCCCTTCT 
CTCTCCTTAA 
AACAATTCAA 
AACCCCAOAT 
CCAAACAACA 
AACCTCACCA 
aCCCTCCACT 



CA A A rCCCAA 
TCTCATCdCT' 
AAACGAACTA 
CAAATCCCTC 
CTACGCT6AA 
TCAGCACAAA 
6TCCACCa<A 
ACCCCCTCAC 
AOCTTTCACT 
CCAACTGCCT 
CCACAAATTC 
CCCCAAACCA 

ccaatcctcc 

CATCTCCCAA 
GCTCCAAAAA 
GTCTCTCCCC 
ACACGTAtTC 
6CTTCTCCTC 
GOC.TCACCCA 
ACCCCACAAC 
CCACAACCCT 
CCTC6AA5TA 
CAAACCTATC 
CCACCAAAAA 
CCGCCCTSCO 
CCC ACAAACC 
C AA AAAACAC 
ACTCAAASCO 
CAA ACAAACC 
CGCCCTOTAA 



cttcccc acc 
ttccctc act 
acccaattcc 

CACACCCTCT 
ATCCCTCACT 
CACCACAACC 
TTCCACCACA 
CCCTACTTCT 
CAATCCTCCC 
CACCAACCTA 
CCTCAACCTG 
CAATtCGCAC 
CACCCCCACC 
AACCACGACT 
TCTCACtCCA 
CCTOACT.TCC 
CTACGTATCT 
CTCCCCCTCC 

cacgaatcc7 
ctcatcaaac 
ctc^tcottc 
tcccotaacc 
scctocococ. 

ACCCCC^ITTT 

tccttctccc 
ttcactttcc 

ACCCCTCTCC 

ctcatgcacc 

TGCTTCCC rC 
tCATACCATC 



CTTTTAAACA 
ACCTTCACCA 
C TAAAACCTC 
TCOOTCACAA 
C CTCCCCTAA 
CCAACCTGCC 
accaaCaaac 
ACCCACCCCA 
ASGCOGCTCA 
AC9CCTCTTC 
CATTCAAACC 
AACTCTCTAA 
TTCTACACTC 
CCaTCTCTTC 
TCOCACAACT 
TTCAaTCAAA 

tcVtctacca 
caaaaaccta 

ACGCAAAACr 
AOAACTCCCA 
pCTACACCA* 
TCOCTAAACr 
.AACACTACCT 
CTCACCCTCr 
CTCTAGACCr 

ACCCccACAr 

TCGA ACTCCT 
ACTTCCCAGC 
AACAACCTAA 

C )• 



C CTCCCTCAC 
CTO 3CCCTTC 

oct aoctgac 
actctgcact 

ACaGGAACCC 
CCCCCTCCTT 
CTTCCTC AAA 
ACTCCTCTTC 
CAAACCCCCA 
TCC AAAACAC 
CTCCCCACTT 
ACTCCTTACT 

cccacaccac 
taaactcaaa 
acaaaaccac 
acacctctcc 

aTaCCC'TCCT 
CCA AACTACC 
CTTCCACCAA 
ACTCTTCQAA 
AAACCTACCC 
TCCCTCTAAA 
CTCCCTOCTD 
AACTAAATCC 
TCACCAAACC 
CTCCACCCTC 
AAAACAC AAA 
TTTC1CTACAA 
AAAACTCCTA 



II 7] 



II 8 B] 



100 . 200 



300 



400 



500 



Hlndia 
Kpnl 
Sal] 
PstI 

Xbal 
SphI 



Psil 

UAAACTCaACmTCCCTCCACACCCTirrCCCTCACAAAnCTCCACTCTniCCACCmCGC 
ACCTCTmCACaTCTTTAC«ACCTG?(»CACAACCCAnOTrraCACCT^^^ 

CAAACCTACCCXAAATGCCTCACTCCTCCCCTAAACACCAACCCCAACCCj^ACCAAKCTTCa 
CCCACCCCCmaATSCCACmACCCACTGACCACCCCAmCTtCTTCCCCTTCCClTCCTT 

TCACCACAAAClCCACAACCCCAACCTCCCCCCCC:CGTTCCTCCCCA.« Ult 
ACCAACCAAGTCCTCmaCCTCTTCCCCncaCCCCCCCCACCAACCACCCCTTCACCT 



2^ 

123 



45 

pnSAE2 



7 

678 
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[01 8 C] 



[01 8 D] 



KUCCTaTCrCaCCCCAnCCACCACAACCAAC.lMCCnCCTCAAAA.UTAC 



aSTACCAAATCCCACaCCTCACKCTACnnACCCACCCCAACTCCTCncnCC 



aAAACCnACA-UCCACCTTTCAnCAATCCTCCCACGCaaCACAAACCCCCATC 



CCAnACACCTWCCTAACCT^CTCTTCCncnTCCAACCACimnATCCACATCCT 



nAXCTGCCCCAGTWCCATCAACATCCCTCCCCTTCACCACAACAACCCATnCCA 



ATCmCCTCClUCTCACnACCAaCTCCCCCCACTCTnCCCC iobt 




[01 8 E] 



Xbil 

CTACASTCaAACACCACCCTGCCCACCTCCCGAlUACATCT{ mAA.A :CACCACTCCAT 

TCACCCCTCTCaCCCACCCaCCACCCCnTATtTACACCrnTTCCTCaCACDTACACAACAT 

CTCnCTAAACTCAAACAArOCTCCCAAAAACCCCTCCTC CAAAAA TCraCTCCATCGCACAA 

TTCACTTOTTAOiACCCnnTCSCCACCACCrnnACACTCACCTACCGTrnCATCnn 

'CTACAAAACCACCAAATCCCCCCCCATCTCCCnanCCCaaCACnCCnCAATCAAAACAC 

CCTCCmACCCCCCCCTACACCCCAGAGACCCCCarTGAACCAACnACTTTTCTCCACACCn 



CTCC*A*A.TgCJCCCC.CCJOJTC.CCC.C.C^ 
TTCAAACCCSTCCTTaAJC..CCCC.C.,C^ 



-^"^^^^^^^g^^gl^^ngggSlg^^C^gc^ginig^cgllliglTiTTTTTACC 
*****"'=Ifgn^?g]Eg*gg?gt^??^?^ggI?gIIc?g.l8*^?^^??ArTTTTTC 




[01 8 F] 



[01 8 G] 



[01 8H] 
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[^2 0] 



Hindu 



pTIISGlfco) 12it} 




Fokl 




A6CTTaTAATQ4rAGC 

acattactatcgccog 

H ifillll eohnlvi 



Hintf ( f I « H I 



Not t 

CCCCOCOCAOTCCTOACOCrCAC 

C0CCTCAC3ACTGCaA0T0TTrA 



Folc! 



BarrH t 



TMXi^niZRCJumTTifDaLtCTcrnA c I o I 



Lflfges: fragctfint 
I LSkb 



Larga fragnant 
I ISkb 



« cur _SD tetMJ JUa Hfa b» Scr 

iafittcec9laaie«Mgt«t|CGATTACT7AGGiGGnTAAAATC^ 
Mc»agtgc«tttttcccat883rAATCAnCCTCCWAmTA(XTGCCACTGTmff 




pSWSAE IZ 



SaiHl 



12 1] 





I Fokf 



H i n 4 I t I . N 0 t t 




I • ■ H » I l!»JSONAS^ 




pAStCt pUC3JHSAE 




n HOI 1 31 ... >i 

Vil LM ill Or Pr« iU, All U$ Ut U« 



4w il« Nil Ln t*r cm Ml 



SOCCQCOAOTOCTO ACCCTCAC* • • t « • • #< 

tcoBtcoCTCACQAcrGCOAararr tao « e t i c 



□ HSA 



—618— 



(37) 



1$§B¥4-2 1137 




(sDint.ci.^ mim^ fr\^mmmn f i ^m^^mm 

C12R 1:19) 

(C12N V21 

C12R 1:125) 

(C12P 21/02 

C12R 1:19) 

(C 1 2 P 21/02 

C12R 1:125) 

(C 1 2 P 21/02 

C12R 1:08) 



-^19— 



